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INTRODUCTiON 

Large-scale undertakings have been planned and are 
now under way for developing and utilizing the water 
and land resources of the Missouri River·basin. Ques
tions have been raised whether the flow of the Missouri 
River is adequate to meet the ant~cipated requirements 
for irrigation, navigation. hydroelectric power, mu
nicipal, farm, and industrial water supplies, and for 
pollution abatement. The flow that occurred at stra
tegic locatiops during a relatively long period in the 
past, and the variation in that flow during periods of 
high. low, and average precipitation, would serve as 
the best basis for predicting the flow that will be a.,. 
vailable for use in the future. 

· The collection of systematic and continuous dis
charge records by the Geological Survey, in coopera
tion with State, 1fed~ral, and other agencies, on the 

main stem of the Missouri River and its principal 
tributaries is of rather recent origin. Although the 
gaging stations on ·the. Missouri River at Craig, Cas
cade, and Fort Benton. Mont., were started in _l890, 
1902, and 1910, respectively, and that on the Yellow
stone River at Glendive. Mont. , in 1903, some of 
these early records were intermittent and are of 
doubtful accuracy. Some records were obtained on 
the Missouri River at Williston, N. Oak., during 
1905-7, at Bisma_rck, N. Oak., during 1904-5, and 
at Kansas City, Mo. , during 190&:-:s,. Aside from ; 
these, the present stream-gaging stations on the main 
stem of the river between Fort Benton and Hermann 
were not started until 1928 or later. 

1In order to provide a basis for appraising the ade
quacy of the flow of the Missouri River to meet its 
intended uses, figures of coniinuou~ monthly and 
annual discharge, of the best accuracy obtainable, 
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were prepared for the 52-year period, covering the 
water years 1898-1949, for the gaging stations on the 
Missouri River at Fort Benton, Mont., Williston, 
N. Oak:;· ' Siou~ Gity, Iowa, Kansas City, Mo., and 
Hermann, Mo., and for a gaging station near the lower 
end .. of _Yellowstone River' in Montafl:a. Accomplishing 
this purpose required: critical reviewing and revis
ing of some of the previously published discharge rec
ords for the earlier periods; computing discharge for 
some stage stations on the river for periods prior to 
the establishment of rating curves by applying gage 
heights to rating curves developed in later years; com
puting discharge for other sites on the river through 
correlations of precipitation and discharge; and using 
for the later periods the discharge records obtained 
through the actual operation of gaging stations. 

This report contains a compilation of these long
term records and a description of the methods used 
in computing the discharge for the earlier years. It 
also contains a summary of published records for all 
other stations on the Missouri River downstream from 
li'ort Benton and for stations on principal tributaries
generally the lowest station on a tributary. The sta
tions on tributary streams were selected on tJ,e basis 
of the length and reliability of their records and on 
the basis of their applicability in the comparison of 
discharge in different parts of the Missouri River 
basin. The locations of all gaging stations for which 

·-data are included. in this report are shown on figure 1. 

The collection of stream-flow records at the prin
cipal stations on Missouri River and tributaries since 
1928 has been made possible largely through. the fi
nancial ~ssistance of the Corps of Engineers. The 
preparation by the Geological Survey of the long-term 
records contained in this repo,rt .has been advocated 
by that offiqe. Similar computations previously pre
pared by that office have .been made available for the 
fullest use . by the Geological ·survey. ,Acknowledg
ment is due the Corps . of Engineers and its personnel 
for advice and assistance in the preparation of this 
report, and Paul V. Hodges, in particular, for ser
vices and information on previous compilations of 
Missouri River data. 

This report was prepared by Guy C. Stevens and 
Clayton H. Hardison, hydraulic engineers, under the 
supervision of J. V. B. Wells, Chief, Surface Water 
Branch. 

EXPLANATION OF DATA 

The discharge given in this report is the flow past 
the station. No adjustments have been made for regu= 
lation.- by storage or for depletion by diversion, and 
no attempt has been made to compute either the dis
charge that would have occurred under original or 
natural conditions or the discharge that might have 
occurred under- any assum.ed utilization of the waters. 

For some stations nearly equivalent records at two 
or more points on a given reach of a river have been 

. co:rnbin~ to produce a longer or more complete rec
ord, in which case the name of the older station is 
shown in parentheses. Also, some .records for adja
cent stations have been combined to produce a rec
ord longer than w~s av~ilable fro·m a single gaging 
station, in which case the names of all the combined 
stations_ are shown without parentheses. 

An acre-foot is the quantity of water required t~ 
cover 1 acre to the depth of 1 foot and is equivalent to 
43, 560 cubic feet. An annual discharge of 1, 000, 000 
acre-;feet is ,equivalent to an a·yel:'age. di:sc~al'ge of · 
1, 381 cubic fi\'et per second for a year. iri this report 
the unit of di$charge is 1, 000 act'Ef-ieet : , No de:dmals 
have been u•ed for quantities greater than 100, 000 
acre-feet, and one decimal has been used for quantities 
between 100 and 100,000 acre-feet. For quantities less 
than 100 acre-feet one significant figure only is given. 
The se1eeUon of significant figures that differ from the 
significant figures used in the annual water- supply 
papers and. the summation of the monthly discharge, 
rounded ill this manner, results in figures of yearly 
dischar1e slightly at variance with pervi~usly pub
lished dlscharge, but these differences are riot to be 
const{'lled as revisions. Any figure shown tl').at super
sede$ previously published discharge is designated by 
an a$terisk (*). Estimates of winter discharge for 
scattered months not previously published are desig
nattd by a dagger (t). Other periods for which dis
cha,rge has not been previously published· and for. which 
di21eharge has been computed by indirect methods are 
indicate~ in the headnotes. · 

The data presented iil this repqtt have been arranged 
by water years. 'rhe water year ·,extends from ·october 
1 to September 30, and is designated in this report by 
the calendar year in which it ends. 

ACCURACY 

In attempting to app~aise the accuracy of the dis
charge figures here presented, it becomes necessary 
to recognize two distinct types of data: (1) records 
obtained by the operation of stream gaging stations, 
and (2) data derived by indirect methods using inade
quate stream flow observations, drainage area and 
ditcharge ratios, and correlation with weather rec
q~s. Rec.ords of the ,first type, particularly those 
aollected after 1928 wheri an intensive program of 
etream gaging was begun on Missouri River, are of 
the highest order of accuracy obtainab~e at stations 
baving the physical conditions typical of Missouri 
ltiver stations. Data of the second type, generally for 
years prior to 1928 to provide long-term data for se
lected stations, are obviously less reliable as their 
accuracy depends largeiy upon the applicability of the 
methods and data thai enter into their determination. 
The periods cov_ered by each ·of these two types are 1 

U&ted in the descriptive material for each station. 

This report contains five long-t~rm compilations of 
flow for Missouri River and one long-term compila
U.<m for Yellowstone River. The revised records for 
Nlssouri River at Fort Benton prior to 1920 are gen
e.~ally of a higher order of accuracy than for points· · 

. do.wnstream, although records for some months and 
years are of low accuracy because of erratic gage 
records. The data supplied fqr Yellowstone River, 
1898-1903, to complete the 's2--year period are of the 
same low accuracy as are data for points downstream. 
The combined average annual discharge derived from 
years of gaged discharge for M.issotiri River ~t Fort 
Benton and the lower Yellowstone, constitutes about 
85 percent of the discharge of Missouri River at Wil
liston and about 60 percent of the discharge at Sioux 
City. 
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For Williston and Sioux City the discharge for some 
months in 1898-1928, especially during the winters, 
may be as much as 30 percent in error, whereas the 
maximum error for Kansas City .and Hermann proba
blY. does not exceed 20 percent. The average error in 
monthly discharge at the four stations for this period 
is considered to be less than 15 percent. In general:. 
the error in annu'al discharge for the period is proba-
bly less than 10 percent. · 

REVERENCEs 

Stream-now data given herein consists of monthly · 
and annual discharge for selected gaging · stations in a 
form convenient for ready reference. The records of 
daily discharge and other detailed information for the 
stations systematically operated were published orig
inally by the U. S. Geological Survey in the series ot 
annual surface water- supply papers for Part 6, Mis

. s_ou~ River basin. The numbers of these papers and 
the years for which they contain data are shown in the 
following table: 

Numbers of water-supply papers for Missouri River 
basin, 1903-1949 

Year Number Year Number Year Number 

1903 99 1919:-20 506 1935 786 
·1904 130 1921 526 1936 806 
i905 172 1922 546 1937 826 
1906 208 1923 566 1938 856 
1907-08 246 1924 586 1939 876 
1909 266 1925 606 1940 ' 896 
1910 286 1926 626 1941 926 
1911 306 1927 646 1942 956 
1912 326 1928 666 ' 1943 976 
1913 356 1929 686 1944 1006 
1914 386 1930 701 1945 1036 
1915 406 1931 716 1946 1056 
1916 436 1932 731 1947 1086 
1917 456 1933 746 1948 1116 
1918 476 1934 761 1949 1146 

Monthly and annual discharge published in the annual 
water- supply papers and revised on basis of later data 
is indicated by an asterisk (*) in the tables accompany
ing this report. 

Other stream now data for Missouri River basin 
closely related to this report are contained in the 
.followinal water supply papers: 

491. Water supply of St. Mary and '_Milk rivers, 
1898-1917; published 1920. 

847. Maximum discharges at stream-measurement 
stations through September 30. 19 38; published 
1941. 

917. Summary of records of surface water of Mis
souri and St. Mary River basins in Montana, 
1881-1938; published~ 1943. 

1077. Gaging-station records in the Missouri River 
basin; publianed 1948. (An index and ·summary 
giving kinds of records, published sources, and 
explanation of data to October 1, 1944.) 

Geological Survey Circular 37. Discharge and run-

off in· the Missouri River basin, published November 
1948, contains results of a study of discharge and run
off as affected by climatic features and. 'ctev~lopments 
for ~rriation and storage, presented with the aid of 
maps and diagrams. · 

Daily ri~er stages collected by the Weather Bureau, 
Corps of Engineers, and the Missouri River Commis
sion were used in the preparation of this report. Par
ticular use.was made of such data for the stations on 
Missouri River at Fort Benton, Sioux City, Kansas 
City. and Hermann and that on the Yellowstone River 
at Glendive; 

t 'i!' 

STATION DESCRIPTIONS 

The description of each gaging station in thi~ ·report 
gives the location of the station with respect t.o the 
town of that name and with respect to at least one ma
jor tributary for Missouri River stations . . Tho.se on 
tributary streams are located with respect to the Mis
souri River. More detailed station descriptions are 
given in the water-supply papers listed in the Refer
ences. 

The drainage areas were obtained from the latest 
water-supply papers. In general, the drainage area 
given is for the part of the stream basin that lies up
stream from the latest location of the station. If rec
ords for two or more stations shown under the same 
station name are not comparable, the drainage areas 
for all of the stations are given. 

Description of the indirect methods used in comput~ 
ing discharge for the earlier years for which no pub
lished discharge was available is given in the station 
description of each of the .six stations for which a 52-
year record has been compiled. 

The average annual discharge is for the period of 
water years indicated, and is for the. latest continuous 
period. A summary of average annual discharge for 
all of the stations in this report is . presented with the 
discharge tables on pa&e 11. This summary contains 
the average annual discharge· for the latest continuous 
period and alsb for the 20-yearper~od 1930-49, and 
the 10-year period 1940-49. 

Missouri River at Fort :Qenton, Mont. 

The gaging -station on the Missouri River at Fort 
Benton, Mont. is located 20 miles upstream from 
Marias River and 45 miles downstream from Sun Riv
er. The drainage area above the gage 'is 24, 600 square 
miles. The Geolopcal Survey began discharge mea
surements at this station in April 1910 but the gage
tleight record prior to 1920 was fragmentary and often 
unreliable. - For the years 1881-.a9 and 1901-9 gage
height record during .summer months was collected by 
the Missouri River Commission, the Corps of Engi:'
neers, or the Weather Bureau, and discharge as pub
lished by the Geological Survey was computed by use 
of a rating curve based on 'measurements made in · 
1910-19. Discharge for winter months and for other 
periods of no gage-·height record was estimated. For 
the years 1910-'17 the gage-height r~cord collected by 
the Weather Bureau was used where\ no gage- height 
record was _collected by the Geological Survey. and 
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the published discna~;g.e ,w;a;s:,~omp\lted tp;rough use of 
rating curves bas~ on . qi~charge t'lleasurements. For 
periods of nq gag~-.h~igh~ record, discharge was es
timated. For ~ne.~ y.aa.r:J; . :~ ~l ~-.19 pul:)lish,ed dis,charge · 
was based on pow.~.; .plan~, ;records . verified by occa
s-ional discharge measurements, and is considered to 
be reliable. 

. \.··· .. ' 

The publis.hed discharge record fpr Oc.tober 1890 to 
December 191.7 P,as :been revised and will be repub.:. 
lished in an annual water- supply paper .. The r~visions 
were made nec.essary by a shift in the .~tage-discharge 
relation resulti.ng . fr~m the flood in June 1908 and by . 
the erratic gage readings of various observers. The 
shift in rating which had not previously been recog
nized, is indicated by a comparison with discharge 
records at upstream stations and by a series of three 
discharge :measurements made ip August 1893 by the 
Corps of Engineers •. The erratic .gage readings were 
detected through study of records for upstream gaging 
stations and records of power-plant operation. Revi
sions resulting from the shift it) rating have been 
based on a rating CUrVe prepared' for us·e during the 
period prior tp June 1908, and those revisions result
ing from erratic gage rea,dings have. been based on 

. study of all available data, Published discharge for 
wate.r years 1881- 90 could npt l>e r.e.vised _satis.factorily 
owing to lack of sufficient supporting dat~; and the dis
charge as previously published should. be given very· 
little weight. 

Discharge records obt~ined as 0utlin.ed above. or 
through the operation of the stream-gaging .station 
from October 1890 to September i949, as published 
or to be published in Geological Survey water-supply 
papers, have been P,sed in this compilation. 

The average annual .disch.arge for the 52 years, 
1898-1949, is 5,438 -tnousanc:\s of acre-feet and for 
the entire record 59· years, 1891~1949, it is 5, 572 
thousands of acre-feet, 

· Marias River near Bri..qk:man, Mont . . 

The gaging station on the Marias. River near Brink
man is located .4 miles. south,W,est of· Brinkman, 11 . 
mil~s downstr,~am from Cottonwoe>4. Creek, and 30 
miles upstream from Missouri: River. The station has 
been operated since. October 1921. . The drainage area 
is 6, 400 square miles. Average ~ual discharge for 
15 years (1935-49) is 556 thousands of acre~f·eet; Dis
charge ·for most winter months prior to 1935 has not 
been computed. 

Mont . . 

, The gaging station on. the 1,1issouri River . at Lorna 
is located half a- mile downstream from Marias River, 
and bas been:opel;'ated since,, February 1935. The drain
age area is 34, 100 square miles, . ~d: the ayerage an
nual. discharge for l.~ y;~a~s . (l93G ,-49) is• 5, 358 thou-
sands of ;acre-f~et ~ ·. · . 

Missou:ri.~Rtv~r,;;at ,pQNf.er~pl~t ferry, 
, . ,. · .. near-,zo:f.t.II1an~ , .Mol.lt..~ · · 

TQ.e, gaging station on the Missouri River at power-
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plant f~rry ~ear 'z~r\:mrui i'~ .'tpdai~ci ' 30 mii~s · west of 
Zortman and 65 miles upstre.aci f~orri Mu~selshell Riv
er. It has been operated since February 1934. The 
drainage. ~,r~aJs ~ 40, 600. :;sqll;a,~.~ fllil~s . . Aver~g.e annual 
discharge for 15 ·years (1935-49)is 51 715 thousands of 
acre-feet, . 

Musselshell River ~t Mo~by, .. Mon£. _ 

·' ' The gaglng station on the Musselshell River at Mos
by is located 35 . m l.les upstream from Missouri River, 
and has been operated from May 1929 to September 
1932 and since February 1934. The drainage area is 
8, 010 squa.r~ m~le.s, _ap.d the average , annual discharge 
for 15 years (1935-49) is 19l thousands of acre-feet. 

Fort Peck Reservoir at Fort Peck, Mont. · 

The g~ge fq~ Fqrt Peck Reservoir on the Missouri 
~ive.r _i!j located at Fort Peck Dam, 11 miles upstream 
(~om Milk River. The records of stage collected were 
used with a capacity table to compute the change . in 
co'ntents of ~he reservoir. The drainage area above 
Fort Peck Dam is '5·7, 725 square miles. Information 
on change in contents · from the time storage began in 
November 1937 to· September 1938, is from unpub
lished data. _furnishe~ by the Corps of Engineers. Data 
for. October .1938 to September 194.9 are from water
supply papers .. · 

Miss.ouri River below Fort Peck Dam, Mont. 

The. gaguig station on the Missouri River below Fort 
Peck Dam is located 8 miles· downstream from . Fort 
Peck Dam and 3! miles upstream from Milk River, 
and h~s been operated since Mar:ch 1934. The drainage 
area is 57, ·aoo square miles, and theaverage annual 
discharge for 15 years (!'935-49) is 5, 051 thousands of 
acr..e-~eet. 

Milk River at :r!Jashua am;l V~nsfaiia, Mont. 

The gaging st~ti~ri on the Mflk Riv~r · at Nashua is 
located 5 miles upstream from ·Porcupine Creek and 
10 .miles J,lp!?tream from Missouri River. It has been 
op~rated since October 1939~ The d,raiila,ge a:r:ea i s 
23, 300 square miles .' 'Records we:re colleded at a 
~tation about 40 miles upstream near\~·andalia from 
May· 1915 to .Septemb~r 1929 and from >\\lg~st ,1928 t'o 
September 1939, The drainage area at 'this point is 
2J, ~00 square miles. The monthly'· cti.scharge for the 
Vandalia statio.n for September 192S to se'pterpber 1939 
has ,been compiied witl;l t~e . records beginlling· October 
1939 for the Nashua ;station. The .average annual dis
charge fo:r1 complet~ years at both station's . for 17 years 
(1~33-49) is 38.3 thousands of a~re-feet . · 

Th,Eil, .gaging ~tat~<;>n .on . tbe_ M,~~s()pri~ .:ft.iver n~ar Wolf 
Point is located 6 miles .southeast ·of Wolf Pomt and 
about 50 miles 4ownstr~am· froib Milk·'River. It has 
be.an _op~r~te~ '5i~~e April '\s~o ;:;,~r~,~: ?~airuige area _is 
83, 200 square miles. From Sept¢mber 192~ to Apnl 
1930 a comparable record was obtainecl'at Wolf Point. 
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The average annual discharge for 21 years (1929-49) 
is 5, 433 thousands of acre-feet. · 

Missouri River nea.ft Culbertsoi), Mont~ · 

The gaging station on the Missouri River near Cul;. 
bertson is located 3 miles southeast of Culbertson, 
10 miles downstream f~om Big Mudd:y Creek and 30 
miles upstream from Yellowstone River. · It has been 
operated since July 1941. The drainage area is 92, 500 
square miles, and the average annual discharge for 8 
years (1942~49) is 6, 465 thousands of acre-feet. 

Yeilowstone River at Glendiv~,' Intake, 
' · . 'and: Sl'Bney, Mont. . 

Gaging stations have been operated on the lower 
Yellowstone River at three different sites since Au- . 
gust 1903. The station at Glendive, operated from Au-

. gust 1903 to December 1910 ·and from October 1931 to 
September 1934, was about 50 miles downstream from 
Powder River and about 75 miles upstream from Mis
souri River. itihas a drainage area of 65, 900 square 
miles. The station at Intake, operated from January 
1911 to September 1931, was about 17 miles down
stream from the Glendive station, and has a drainage 
area of 66, 800 square miles. The station 2 mil~s 
south of Sidney, operated April 1.934 to date, is about 
28 miles downstream from the Intake station and 30 
miles upstream from Missouri River, and h&s &,drain
age area of 69,450 square miles. For the purpose of 
this compilation, records. from these. three st~tions 
near the lower end of the Yellowstone ·River were con
sidered to be equivalent and were used interchangeably · 
whenever available. Very little overlapping record was 
obtained. · 

For the period from July 1897 to October 1902, a 
gage height record collected at Glendive by the Corps 
of Engineers or the Weather Bureau was found to be 
unsuitable for the determination of discharge. Not 
only was there an unknown change in datum prior to ' 
the time the first discharge measurement was made 
in 1903, but gage heights after the bridge and gage 
were washed out in April 1899 were evidently obtained 
from temporary gages established by the observer. 

-Annual discharge for 1898-1902 was computed on 
basis of records for Yellowstone River near Living
ston, . Mont. , Big Horn River at Thermopolis, Wyo. , 
and Missouri River at Fort Benton, Mont. The rela,
tion of the annual. discharge at each of these stations 
to the annual discharge at Glendive was e$tablished by 
8 years of simultaneous record 1903-10. ThroUgh the 
use of these relations, annual discharge at Glendive 
for the water years 1898-99 was computed indeperi.;; : 
dently oh the basi$ of the Livingston record and the 
Fort Benton record. Forth~ water years 1900;.2 'the 
Thermopolis record · was used also. Annual discharge 
for each water year 1898-1902 was selected by inspec
tion of those figures that were based on the ftrious 
:stream-gaging records.-

Monthly. discharge was obUUned by distribut!:' ·:Ui,tK 
annual discharge on the basis of the pattern of '~, ~ 
charge obtained by applying the gage-height ~~ ore£~> 
a discharge rating curve. based on dis~r,g~ m,~sure~, 
ments made after 1903. · 

Discharge for the period' January to July 1903 had 
previousl;fbeen c·omputed and published · by the Geolog~ 
ical Survey. In order· to complete the discharge record 
for 1903, discharge for :october to December 1902 was 
computed on the ba·sis of gage-height record .for the 
Glendive· station and discharge ·re;cords f.or otl:ler sta-
tions. · 

The records obtained through the operation of the 
stream-gagihg station" as published or to published in 
water-supply papers, : were used in this compilation as 
follo'ws: Glendive, from August 1903 to December 1910, 
and from October 193f to April 8, 1934; Intake, from 
January 1911 to September 19'31; and , Sidney~ from 
April 9, 1934 to date. Winter discharg~ for some 
months 1903-'10 not previously -published have been 
supplied for this repol"t. · 

. The average anriual discharge for the 52 years, 
1898-1949 is 9, 943 thousands of acre-feet. 

Missouri River near Williston, N. Oak. 

The gaging station operated on the · Missouri River 
near Williston since September 1928 is 7 miles west 
of Williston and 25 miles downstream from the Yellow
stone River. The dr,unage area above the station is 
164, 500 square mUes. The gaging station operated 
during 1905-7 was about 17 miles downstream from 
the site of the present gage. Published discharge for 
1905-7 was found to be in error and has been super
seded ·by the discharge determined · in the manner de
scribed below. 

As about 85 percent of the flow at Williston is !gaged 
at Fort Benton and at a lower Yellowstone River ' sta
tion, correlation of .annual discharge at Fort Benton, 
Williston, and the lower Yellowstone River, based on 
simultaneous records cturing water years 1929-48, 1was 
used in the computation of annual discharge for water 
years 1898-1928. ~e best relationship that could be 
developed was that · obtained by increasing the annual 
•discharge at the Fort Benton station by 46 percent and 
then adding the annUal discharge for the lower Yellow
stone River station. Correlation with precipitation 
measured at representative weather stations between 
Fort Benton and Williston did not improve the results 
obtained by ·the abo~e method. The Williston ahnual 
discharge for 1906, : computed as described above, was 
increased by 1, 5oo;:ooo acre-feet owing to the large 
fiood inflow d-qring June 1906 betw~en ·Fort Benton and 
the Yellowstone River. 

Monthly discharge for water years 1898-1928 was 
obtained by d.istribvUnf the annual discharge on the 
_basis of the pattern of. discharge ,shown by an indepen
dent computation Qf monthly dischar~e . . A study of 
monthly discharge on the Missouri River between Fort 
Benton and Williston and on' the lower Yellowstone Riv
er for the period of simultaneous record during water 
years !'929-48 fo:rmed the basis of this independent 
comput·ation. altho1.Jih ~ gaged inflow between Fort 
Benton and Williston during the period 1898--1928 was 
considered. To adjast for the unusually large fiood in
flow in 1906, mentioned above, the June discharge 
was increased by 1. 300, 000 acre-feet, and the July 
discharge was increQ4ed by· 200, 000 acre-feet on the 
basis of published· discharge for tributary streams and 

· precipitation reco'r~. . 
··.~ ~·~ 



!<"or the period of op~ration of the ,stream-gaging 
station from October ·1928 to Sept,ember 1949, dis
charge records as published or to be published in 
water- supply papers were used in this compilation. 

The average annual discharge for 52 years, (1898 
to 1949) is 17, 607 thousands· of acre-feet. 

Missouri River at Sanish, N. Dak. 

The gaging station on the Missouri River at Sanish 
was located about 50 miles upstream from Little Mis
souri River and was operated from September 1928 to 
September 1932. The drainage area is about 166, 000 
square miles and the average annual discharge for 4 
years (1929-32) was 13, 835 thousands of acre-feet. 

Little Missouri River neaT Watford City, N. Oak. 

The gaging station on the Little Missouri River near 
Watford City is located 17t miles south of Watford 
City, 18 miles upstream from Cherry Creek, and 
about 70 miles upstream from Missouri River. The 
station has been operated since October 1934. The . 
drainage area is 8, 490 square miles, and the average 
annual discharge for 15 years (1935-49) is 465 thou
sands of acre-feet. 

Missouri River. near Elbowoods, N. Dak. 

The gaging station on the Missouri River near Elba
woods is located 2t miles . east of Elbowoods and 2 
miles downstream from Little Missouri River, and 

·has been operated since October 1939. The drainage 
area is 179, 800 square miles, and the average annual 
discharge for 10 years (1940-49) is 16, 226 thousands 
of acre-feet. 

Missouri River at Bismarck, N. Dak. 

The gaging station on the Missouri River at Bis
ms,rck is located 4 miles upstream from Heart River 
and has been operated from September 1904 to Decem
ber 1905 and since October 1927. Records .for 1904-5 
have been found to be unreliable and have not been in
cluded in this compilation. The drainage area is 
186, 400 square miles and the average annual discharge 
for 21 years ( 1929-49) 1s 14., 892 thousands of acre
feet. 

Missouri River near Mobridge, S. Dak. 

The gaging station on the Missouri River near Mo
bridge is located 3 miles west of Mobridge and 3! 
miles downstream fro~n Grand River, and has been 
operated since August 1928.- .The drainage area is 
208, 700 'square miles, and the average annual dis
charge for 21 years ·(1929-49) is 15, 518 thousands of 
acre-feet. 

Cheyenne River near Eagle Butte, S. Dak. 

The gaging station on -the Cheyenne -River near 
Eagle Butte is located 21 miles south of Eagle Butte, 
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and about 30 miles upstream from Missouri River, 
and has b~e~ operated since August 1928. The drainage 
area is 24, 500 square miles, and the ·average annual 
discharge for 20 years (1930-49) is 734 thousands of 
acre-(eet. 

~issouri ;River at Pierre, S. Dak. 

The gaging station OIL the Missouri River at Pierre 
is located 1! miles upstrearp. from Bad River and a
bout 45 miles downstream from Cheyenne River, and 
has been operated since October 1929. The drainage 
area is 243, 500 square miles, and the average annual 
discharge for 20 years (1930-49) is 16, 245 thousands 
of acre-feet. 

Missouri River .1.t Chamberlain, S. Oak. 

The gaging station on the Missouri River at Cham
berlain is located 14 miles upstream from White Riv
er and has been operated from August 1928 to Septem
ber 1929 and since March 1945. The drainage area is 
250, 800 square miles, and the average annual dis;
charge for 4 years ( 1946-49) is 20, 895 thousands of 
acre-feet. 

White River near Oacoma, S. Dak. 

The gaging station on the White River near Oacoma 
is located 6 miles southwest of Oacoma and 4 miles 
upstream from Missouri River, and has been operated 
since August 1928. ThP. drainage area is 10, 200 square 
miles, and the average annual discharge for 21 years 
(1929-49) is 369 thousands of acre-feet. 

Niobrara River near Spencer and Verdel, Nebr. 

The gaging station on the Niobrara River near Spen-
. cer is.located 5 miles . southeast of Spencer and about 
40 miles upstream from Missouri River, and has been 
operated from August 1927 to September 1936 and since 
June 14, 1940. The drainage area is 10, 400 square 
miles. From Ap.ril 1938 to June.13, 1940 records col
lected at a gaging station near Verdel, about 25 miles 
downstream, ha,ve been compiled with those for the 
.Spencer gaging station. The drainage area at the Ver
del station is 11, 300 square miles. The average annu
al discharge for 11 years (1939-49) is 961 thousands of 
acre-feet. 

Missouri River at Yankton, S. Dak. 

The gaging station on the Missouri River at Yankton 
is l()cated 7 miles upstream from: James River and 
has been operated since November 1930. The drainage 
area is 279, 500 square miles. The average annual dis
charge for 18 years (1932-49) is 18, 365 thousands of 
acre-feet. 

James River near Scotland, S. Dak. 

The. gq.ging station on the James River near Scotland 
is located 5 miles northeast of Scotland and about 40 
miles upstream from Missouri River, and has been 
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operated since September 1928. The drainage area is 
21, 550 square miles. The average annual discharge 
for 19 years (1931-49) is 204 thousands of acre-feet. 

Big Sioux River at Akron, Iowa 

The gaging station on the Big Sioux River at Akron 
·is located about 30 miles upstream from Missouri 
River and has been operated since October 1928 . . The 
drainage area is 8, 851 square miles. The average 
annual discharge for 20 years (1930-49) is 576 thou
sands of acre-feet. 

Missouri River at Sioux City, Iowa 

The gaging station on the Missouri River at Sioux 
City is 2. 5 miles cfownstream from Big Sioux River, 
and has a drainage area of 314, 600 isquare miles. The 
station was operated from September 1928 to Septem
ber !"932 and from October 1938 to date. 

Annualdischarge for water years 1898-1928 was 
based on annual discharge at Williston and precipita
tion measured at representative weather stations. 
First th~ annual discharge of Missouri River at Yank
ton, S. Dak,, was computed by increasing the annual 
discharge at Williston by.19 to 51 percent, depending 
on precipitation over the area between Williston and 
Yankton. Then the annual discharge at Sioux City was 
computed by increasing the Yankton discharge by 1 to 
14 percent, depending on precipitation over the area 
between Y~kton and Sioux City. 

The relationship between precipitation and precent 
increas~ in discharge was developed through study of 
the available records of stream now and precipitation 
during water years 1929-48. For the area between 
Williston and Yankton, average monthly precipitation 
for four groups of stations averaging five .stations each 
was reduced to effective p~ecipitation through the use 
of a precipitation-effect curve for each month of the 
year. These curves were based on potential evapo
transpiration losses corresponding to the mean month
ly temperature. The monthly effective precipitation 
amounts were added to obtain the effective precipita
tion for each year, and the results of the four groups 
were averaged. To obtain a weighted yearly effective 
precipitation, the effective precipitation for the cur
rent year was given a weight of 0. 8 and that for the 
preceding year 0. 2. This proportion' was determined 
through a study of precipitation and stream-now rec
ords for water years 1929-48. The relation between 
the weighted yearly eff~ctive precipitation and the 
ratio of the Yankton annual discharge to the Williston 
annual discharge, .d~eloped on the basis of the rec
ords during water years 1929-48, was used to com
pute tlie annual discharge for Yankton for water years 
1898-1928. Other methods of weighting precipitation 
and expressing the relationship between precipitation 
and discharge did not give as good a correlation as 
·that desc.ribed above. 

· For the increase in now between YaQldon and Sioux 
City, a similar relationship was established, using 
five precipitation stations. The monthly effective pre
cipitation was determined through use of the same 
curves, but the weight given the precipitation for the 
current year was 0. 6 and for the preceding year 0-. 4. 

The relation between the weighted effective precipita- . 
tion for each year and the ratio of Sioux City annual 
discharge to YSnkton annual discharge, developed on · 
the basis of records during water years 1939-48, was 
used in computing annual discharge for Sioux City for 
whter years 1898-1928. 

Monthly discharge at Sioux City for water years 
1898-1928 was obtained by distributing the annual dis
charge on the basis of the pattern of discha.rge obtained 
by applying' Weather Bureau gage heights at Sioux City 
to a discharge rating ~able based on recent discharge 
measurements. 

During the periOd of rio discharge record at Sioux 
City from October 1932 to !September 1938, stream
gaging stations were operated on Missouri River at 
Yankton, S. Oak. and at Omaha, Nebr., and on two 
tributary streams - James River near Scotland, S. 
Oak., and Big Sioux River at Akron, Iowa. A relation
ship between the measured now of the two tributaries 
and the annual increment in now between Yankton and 
Sioux City; based on 9 years of simUl.tanious record 
during water years 1939-47, was used in computing 
annual discharge at Sioux City for water years 1933-
38. Monthly discharge for these years. was obtained by 
distributing the annual discharge on the basis of the 
pattern of distribution shown by the Yankton and Omaha 
discharge records, with consideration given to dis
charge for the Scotland and Akron stations. 

For the periods of operation of the stream-gaging 
statio~ from September 1928 to September 1932 and 
from October 1938 to September 1949, discharge rec
ords as published or to be published in Geological Sur
vey water- supply papers were used in this compilation. 

The average annual discharge for 52-years {1898-
1949) is 24, 403 thousands of acre-feet. 

Little Sioux River near Turin {Blencoe), Iowa 

The gaging station on the Little Sioux River near 
Turin is located 3 3/4 miles south of Turin and .16j 
miles upstream from Missouri River, and has been 
operated since May 1942. The drainage area is 4, 460 
square miles. From April 1939 to May 1942, compar
able records collected at a site 5. 8 miles upstream 
and published as Little Sioux River near Blencoe are 
shown in tbe compilation. Figures of discharge shown 
in the compilation include flow in Monona-Harrison 
ditch which by-passes·fhe· gaging station. The average 
annual discharge of the river and ditch for 10 years 
(1940-49) is 877 thousands of acre-feet. 

Missouri River at !Omaha, Nebr. 

The gaging station on Missouri River at Omaha is 
l()cated about 25 miles upstream from Platte River, 
and has been operated since September 1928. The 
drainage area is 322, 800 square miles, and the aver
age annual discharge for 21 years {1929-49) is 20, 026 
thousands of acre-feet. · 

Platte River near Ashland, Nebr. 

The gaging station on the Platte Rive~, near Ashland 



is located 3 mHes northeast of Ashland and about 30 
miles upstream from M_issou:c'i River,_ and bas been 
operated s ince August 1928. The drainage area is 
63, 800 square miles, and the average annuid d:i!s .;; " · 
charge for 21 years (1929-49) is -3, 55~ thousands of 
acre-feet. There are many diver-sions '"for irrigation 
in the Platte River basin. 

Missouri River ·at-Nebraska -City~ •Nebt1• -

' · 
The gaging station on the ·Missouri Riv-er -at Nebras

ka City is located about 25 miles downstream from the 
Platte River that enters Missouri River from the Ne·.:. 
braska side. The station has been operated since· Au
gust 1929. The drainage area is 414, 400 square miles, 
and the average annua1 discharge for 20 years (1930- --
49) is 23, 746 thousands of ac-re-feet. · 

Nishnabotna River above Hamburg, Iowa 

The gaging station on the Nishnabotna River above 
Hamburg is located 2 miles northeast of Hamburg,· 
1 i miles downstream from confluence of East Nishna:
botna River and West ·Nishnabotna River~ and about 
35 miles upstream from Missouri River. The station 
has been operated since October 1928. The drainage 
area is 2, 800 square miles.· From March 1922 to 
September 1923 comparable records obtained at a site 
6 miles downstream are shown in the compilation. The· 
average annual discharge for -21 years (1929;.;49) 'is · 
652 thousands of acre-feet. 

Missouri River at St. Joseph, Mo~ 

The gaging station on the Missouri River afSt. · Jo
seph is located 18 miles below Nodaway River and 
about 50 miles upstream from Leavenworth, ·and has 
been operated since August 1928~ The dr~nage area 
is 424, 300 square miles. Average aru:tual discharge 
for 21 years {1929-49)' is 26, 1'72 thousands of·acre._ · 
feet. 

Missouri River at Leavenworth,- Karis. 

The gaging station on the Missouri River at l.,eaven- _ 
worth was located ~ 5 miles upstream fram the Platte ; 
River that enters Missouri River from the Missouri ' ' 
side. The station was operated from April 1922 to · 
September 1929. The drainage area is 428,000 square 
miles, and the average annual discharge for 7 years 
(1923-29) was 38, 053 thousands of acre-feet. 

Platte River near Agency, Mo. 

The gaging station on the Platte River near Agency 
is located 3j- miles northeast of Agency and about 50 
miles upstream from Missouri River, and has been 
operated since May 1932. The drainage area is 1, 760 
square miles. From May 1924 to August 1930 a com
parable record was obtained at a site 4 miles down
stream. The average annual discharge. for 17 years 
(1933-49) is 506 thousands of acre-feet. 
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The ~aging st;i~i<;>_n 01_1 the Kansas_ River at Bonner 
Sprmgs is lpcaied about 20· :n1iles upstrea.t;n from Mis
sou:·iRive~· _ }t:has been.o'pe~~ted- .sJn9e Ju!y 1917. The 
dramage ar-ea 1s S9, 890 square m1les, and the average 
annual?is~.h:a~~~ for._ 3ly~~rs· (HU9-49) is 4, 487 thou-
sands of ac;re-f~et . . J • • 

Missouri River at Kansas City, Mo. 

The gaging ~tation .,operated on the Missouri River 
at Kans~s City since ,Augu~t l9_28_is 1 mil~ downstream 
from Kansas River, 'and has_·a ciraiilage area of 489, 200 
square mil'es . . bul-ing'i9<Y5;.6', 'eight discharge mea
sureiilellts were made by the. Geologic;al Survey and 
discharge wa~ ~ublished for Apr~l 1905 to December 
1906·; · However, those discharge figUres were not used 
in this report becaus'e they were considered less accu
rate than figures computed by the method described 
below. 

Oischarge for October l897toMarch 1922 was com
puted hy applying_ Weather Bureau gage-heights to a 
rating curve based on the" a"erage of all current-meter 
discharge -~easurements made ])y the Geological Sur
vey apd ·Corps <?f ~n-gineersj.n 1~05-6 and 1928-31. 
These discharge · rheasu~ements .· were all made before 
the stage_- discharge __ rela~ionwas affected by pile dikes 
cdnstruded to stablize the river channel. When neces
sary during winter periods,· discharge was corrected 
for backwater from ice. 

Discharge for· April-1922 to July 1928 was computed 
by adding tl1edischarge published in water-: supply 
papers for Missouri ~:Uver at Leljlvenworth,, _Kans .• 
Kansas Rhi-er 'at 'Bonper-Springs, · Kans., Platte River 
near · Agency or Conception Junction, Mo. , and the 
uritheastired inflow . computed from drainage area ratios. 

. . -. ~-

For the period of opera~ion c:)f the stream-gagi?g 
station {rotn August 1928 to September 1949, discharge 
records as published or to be published in water-sup
ply papers were used in this compilation. 

The average annuaLdischarge for 52-years ( 1898 -
1949) is 41, 294 thousands of acre-feet. 

· Missouri River at Waverly, Mo. 

Th,e "gagiilg station dnthe Mtssou.riRiver at Waverly 
is located-'at)()ut 30 miles u·pstream _from Grand River, 
and 'has been operated since March 1929. The drainage 
area is 491, 200 square miles. Average annual dis
charge for 20 years (1930-49) is 31, 908 thousands of 
acre-feet. 

Grand River near Sumner, Mo. 

The gaging station on the Grand River near Sumner 
is located 2 miles southwest of Sumner and about 25 
miles upstream from Missouri River, and has been 
operated since April 1924. The drainage area is 6, 880 
square miles, and the average annual discharge for 
25 years (1925-49) is 2, 789 thousands of acre-feet. 
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Chariton River near: K~ytesvifi~. - Me( 

The gaging statio~ on the Cha,titon Rive~:'near 
Keytesville is locat~d 4! miles ,northeast of KeYt_es
vi.lle and about 20 miles upstream Ir~m. _f4i~~ouri Riv
er, and has been operated.siilce-Aprlit92st 'The . 
drainage area is 1, 950 "square miles, . and \~e ~~erage 
annua1 discharge for 20 years (1930-49)' is. 785 thou 
sands of acre-feet. 

Missouri River .. .at Boonville, Mo. 

The gaging station oh. the Missouri.' River at B~n
ville, located about · 35 iniles· downstream from Char
iton River, llas been operated since October 1925. . 
The drainage area. is 505~ 700 square miles, and the 
average annual-discharge for . 24 years_ ( 1926-49) is . 
40, 632 thousands of acre-feet. 

,_.:.. '. 

Osage River near Bagnell, Mo. 

·The gaging station 'on the Osage River ne&:r Bqnell 
is located 1! mil~s upstream from Bagnell, 3 miles . 
doWrtstream 'from Lake of the Oz~rks, and about 65 
miles utistream _from .Missouri ~iver. The ' station 
has been operated since May 1925: storage in the Lake 
of the Ozarks ~;>egan jn 1931~ The drainage area is 
14, ·ooo square 'miles, · and the average annual discbarae 
for 24 ·years (1926.:49) is 7, 512 thousands of acre-fe•. 

Missouri River near Bonno~s Mill (Isbell), Mo. 

The gaging station. ori the Missouri River near Bon
nots Mill, located lt miles . east of Bonnots Mill and 
half a· mile downstream f_rom Osage River, was oper
ated from October 1931 to September 1936. 'lbe drain
age area is 523, 4oo square miles. From December 
1928 to September 1931 a comparable record was ob
tained at Isbe~l -~ miles d~wnstream. The . average 
annual discharge for 6 years (1930-35) was 36, 753 
thousands ofacre-feet. 

·Gasconade River near Rich Fountain, .. Mo. 

The gaging station on the Gasconade River near 
Rich Fountain is -located 4 miles east of Rich Fountain 
afld about 4S miies lip~tre~m f~o~ Miss·~~ri .River." It 
has been operated since October .1921. The drainage 
area is 3, 180 square miles, and the average annual 
discharge for 27 yea~s - (1$23~_49f.is 2, 177 thousands 
of acre7feet .. · · · · · 

·:~ .• ~ > • • 

Missouri River lit Hermann, Mo; 

The gagi,ng station operated on the Missouri River 
at He~mann s.ince August :l928 is 6 miles downstream 
frot:n the Gasconade Rive~ an9, has ·a drainage a r:ea of . 
528, 2oo square miles. ·;::; ~· , " ~ - . ~ · 

Annual discharge for water years 1898-1922 is the 
average of annual dj.scharge COJnputed by two different 
methods : By one method, discharge was computed by 
applying Weath~r :Surea-q- .or Corps of Engineer gage
heights. to a rating . curve. based on current-meter dis
charge measurements m,ade by ,~e Geological Survey 
in 1928~31 .. By th~ , other me~hod, discharge was com• 
puted by increasing_ the.:,discharge·for Missouri River 
at Kansas ~ity by inflow .b~eci on, records .for Osage 
River near Bagnell, Mo .. 1/.T;he .,J;'elation of the fiow at 
Bagnell to the total inflow was developed from 20 years 
of simultaneous record, 1929-48. 

Annual discharge for water years 1923-25 was com
puted by increasing the ,discharge. for MissOUJ:"i River 
at Kansas City by inflow ~J;>asEl4 ;qn reco~ds for the 
Osage, Grand, Charitp_~ •.. J.:.amille, .. ,Bla.ckwater, and 
Gasconade Rivers, .. Additia~ tribqq.~y , io.flow was 
com.,uted from dn.il)a.ge-a~el\ ratios ,!, .. 

Annual discharge for water._years 1926-28 .was com
puted by,increasing the discharge for Missouri River 
at Boonville . . by inflow based on records for the Osage 
and Gasconade Rivers and -additional inflow computed 
from drainage-area ratios. 

Monthly discharge for October 1897 to July 1928 
was obtained by distributing t~e annual d.ischarge on 
the basis of the pattern of discharge obtairied by ~pply
ing Weather Bureau or Corps of Engineers ·' ·gage 
heights at Hermann to the rating table described above. 

For ~e,- ~riod of ,,Qpe~a~ion of the stream-gaging 
station from August 1928 to ,September 1949, discharge 
records as published or to be published in water- supply 
papers were used in this compilation. 

The average annual discharge for 52 years (1898-
1949) is. 59, 067 thousands of acre-feet. 

1 Annual discharge :water years 1898 to 1925 taken 
from Surface Waters of Missouri, Missouri GeolotP:
cal Survey Vo~. 26. 

• 



DISCHARGE TABLES 

SUMMARY OF AVERAGE ANNUAL DISCf!A.RGE 

Station 

Missouri River at Fort Benton, Mont. 
.Marias River near Brinkman; Mont~ 

Missouri River at Lorna, Mont. 
Missouri River near Zortmsil, Mont. 

Musselshell River at Mosby, Mont. 

Missouri R~ver below Fort . ~eck Q~m. __ Mof1tj. 
Milk River at Nashua .and Vandalia, -Mont. · 

Missouri River near Wolf Point, Mont. 
-M1~~_9uri"~iver near Culbertson, Mont. 

Yellowstone River at Glendive, Intake, 
and Sidney, Mont . 

Missouri River near Williston, N-. Oak.' 
Missouri River at Sanish, N. Oak. 

Little Missouri River near 
Watford City, N. Oak. 

Missouri River near Elbowoods, N. Oak. 
Missouri River at Bisil1arck, N. Oak. 

Missouri River near Mobridge, S. Oak. 
Cheyenne· River near Eagle Butte, S. Oak. 

Missouri River at Pierre, S. Oak: 
Missouri River at Chamberlain, S. Oak. 

White 'River near Oacoma, S. Oak. 

Niobrara River near Spencer, _ Nebr. 
Missouri River at Yankton; S. Oak. 

James River near Scotland, S. Oak. 
Big Sioux River at Akron, Iowa 

Missouri River at Sioux City, Iowa 

Little Sioux River near Turin, Iowa 
Missouri River at Omaha, Nebr. 

Platte River near Ashland, Nebr. 
Missouri River at Nebraska City, Nebr. 
~ishnabotna River above Hamburg, Iowa 

Missouri River at St. Joseph, Mo. 
Missouri River at Leavenworth, Kans. 

Platte River nea~ Agency, Mo. 
Kansas River at Bonner Springs, Kans. 

Missouri River at Kansas City, Mo. 

Missouri River at Waverly, Mo. 
Grand River near Sumner, Mo. 
Chariton River near Keytesville, Mo. 

Missouri Riv~r at Boonville, Mo. 
Os~ge River near Bagnell, Mo. 

Missouri -River near Bonnots Mill, Mo. 
Gasconade River near Rich Fountain, Mo. 

Missouri River at Hermann, Mo. 

Drain~ge .. •·.· 
area Water 

sq: ·_mi'; . . ·year,s 

24; 6otr '. . .. ) 8 91-I94~f 
6,400 ,;' 1935 -:-:49 

34, 100 1936.:49 
40,600 1935-49 

8, oi"o 1935-49 

57, 800 
·' 

1935-4.9 
23,300 1933-49 
83, 200 19.29;-49 
92,500 i942 - 49 

69, 4~0 1898~1949 

164,500 . 1898~ 1949: 
166,000 . 1929-32 

8, 490 . 1935-49 
179,800 1940-49 
186, 400 1929-49 

208,700 1929.;.49 
24,500 1930-49 

243,500 1930-49 
250,800 c 1946-49 

10, 200 1929-49 

10,400 1939-49 
279,500 1932-49 

21,550 1931.,;49 
8, 85.1 1930-49 

314,'60.0 1898-1949 

4,460 1940-4:9 
322,800 1929-4·9 
83,800 1929-'49 

414, 400 1930-49 
2, 800 1929-49 

424, 300 '1929-49 
4·28, 900 192~-29 

1, 760 1933-49 ' 59,890 1919-49 
489!200 1898-1949 

4.91~~ 200 1930-49 
' 6, 880 1925-~9 

1;950 19~0-49 

505,700 19?6-49 
1i! 000 1926-.49 

523,400 19ho.,.:3s 
3, 180 19,23-49 

528,200 t898-t949 

lm· thous.a,nds o£ acr~feet. · I . · 
bAverage discharge 1898 to 1949, ,5,43S : thoran~s ;'of .EJ.cre-feet. 

_,.t ' 

Average Discharge a 
--:~n 20 years 10 years 
yea~s · · "ifr30-49 . "1940-49 

-:~:. 512 
, . 

. 4, 374 · ' · ~ 5, 139 
. 55 6 595 

5,358 ' . · 5,910 
5; 715 

., 
6, 452 

Hh · 229 

I · 5 ~ 051 . , 5,278 
383 ., .. . 381 

5·. 433.:, 5)404 5, 688 
6, 465 ' 

~.943 · . 8, ~·53 9, 372 

' 
17, 607 ' 13,886 15, 371 
~. 3 •. 835 

465 ; 540 
16, 226· . ' 16, 226 
14,892 . . ·. ,14_, 7os 16,524 

15, 518 . is·; 3~1 ' 
17, 496 

734 927 
16; 245 18,677 
20,895 

369 368 446 
·, · . ,. 

961 961 965 
18, 365 .. 20,709 

.·204 . 335 
; 576 771 

24~ 403 19., 010 22, 167 

877 877 
·20, 026 19, 700 23, 223 

3, 554 
~ ,,; 

3, '474 3,598 
23, 746 27 '· 432 

652 641 855 

26, 172 25~ 706 . 29-,985 
38,053 

506 668 
4, 487 4, 713 6, 439 

il, 294 31, 596 38,002 

31, 9P8 38,230 
" 2,789 2, 491 3,090 
... 785 923 
40,632 __17,~13 44,658 
· ;7, s;12 6, 750 8, 959 

-
' 36, 753 : 

2, 177 2,075 2,402 
s9, o;67 49, 333 59,966 

11 



i2 MISSOURI RIVER AT FORT BENTON, MONT. 

Monthly and annual discharge in thousands of acre-feet 

[Actual flow past thEt »tationJ 

Water Oct. Nov. year Dec. Jan. Feb. Mar. Apr. May June July Aug~ Sept. Annual 

1891 180 204 187 1">6 . 139 283 49 ~ 1.,064 J _,443 1,i24 464 239 . 5, 975 
1892 295 266 256 215 230 298 27f) -~ 704 2,382 1,535 :386 300 7,142 
1893 343 329 246 215 167 344 457 1,,154 1,728 875 327 282 6,467 
1894 412 350 277 215 222 .3.J~ .. 80~ 1,759 2;364 1,064 431 338 8,582 
1895 376 372 2~0 151 "i94 !31 54l- 1,036 1,050 607 242 ' 239 5,429 

1896 276 240 207 154 230 341 ! 21 672 2,053 878 379 476 6,227 
1897 430 298 369 246 222 358 t175 1,424 1,068 616 228 197 6,131 
1898 260 270 247 256 259 271 ~ 1:!4 1,386 1,940 877 291 253 6,934 
1899 302 265 255 225 180 215 617 1,214 2,163 1,427 507 326 7,696 
1900 353 382 301 302 246 431 ~46 1,380 992 280 166 208 5,587 

1901 277 253 286 212 180 317 ;372 1,523 946 361 146 166 5,039 
1902 217 227 20:5 198 174 223 £56 1,018 1,167 659 207 167 4,716 
1903 228 253 215 246 194 269 440 776 1,456 675 246 193 5,191 
1904 281 268 . 329 277 258 362 611 1,227 1,356 62€ 263 194 6,052 
1905 243 286 293 246 219 317 ~79 360 698 401 195 147 3,684 

1906 180 228 220 206 228 292 4;30 717 1,053 402 167 210 4,333 
1907 217 218 216 180 255 420 fi~O 983 1,965 1,634 495 356 7,529 
1908 377 327 287 266 238 362 fi fH? 834 3,191 1,163 362 348 8,340 
1909 512 456 · 347 298 304 440 4VQ. 947 2,181 802 357· 428 7,567 
1910 '440 ~92 271 282 260 726 12~ 1,272 762 240 170 250 5,990 

1911 316 ~24 . 282 194 227 401 4~ l 681 1,561 565 255 229 ~,456 
1912 322 ~28 275 243 265 335 f.)~4 1,203 1,732 643 392 371 6,673 
1913 422 403 281 202 213 280 St\7 1,320 2,177 807 418 260 7,640 
1914 475 4~8 280 283 291 443 fi97 1,253 1,414 410 205 234 6,323 
1915 418 !§0 278 268 360 559 a~ ~ 886 1,267 686 458 378 6,540 

1916 430 371 316 245 384 691 fUHJ 1,069 1,874 1,431 440 370 8,209 
1917 395 3~1 296 322 322 431 ~60 1,611 2,323 965 277 276 8,219 
'1918 308 365 : 300 359 315 45-l 5~ :! 848 1,150 352 318 268 5,570 
i1919 319 317 317 307 281 383 . .,~ 5.56 327 149 115 123 3,669 
1920 150 160 170 223 268 375 400 1,210 1,400 587 259 256 5,464 

'1921 278 336 270 246 255 331 ~68 1,060 1,460 459 203 234 5,700 
1922 247 275 310 257 220 376 562 1,270 1,640 323 260 274 6,014 

.. 1923 245 287 280 275 249 351 643 941 1,140 562 328 248 5,549 
1924 273 299 288 266 350 334 54!§ J,,OGQ 583 258 216 221 4,691 
1925 245 254 258 262 271 ~. 33 601 L ·liO j. ,180 539 264 325 5,642 

1926 417 418 ;,76 307 319 412 744 97§ 402 ,346 282 287 5,288 
1927 309 295 165 286 260 365 412 1,3~t.} 2,720 769 389 417 7,827 
1928 468 439 ~49 314 350 S74 607 1,7()(,) 1,070 695 326 306 7,198 
1929 328 321 !07 296 291 345 377 §~4 940 363 285 299 4,976 
1930 310 270 112 289 230 274 732 ~@~ 370 205 197 219 3,980 

1931 233 223 ~~0 247 258 299 358 ~~1 322 165 162 173 3,006 
1932 184 . 168 lol 146 149 299 399 676 922 319 256 212 3,881 
1933 248 241 114 215 208· 348 375 695 1,090 277 200 18.6 4,267 
1934 199 285 ~15 322 257 307 599 , 528 423 164 97 11~ 3,588 
1935 171 - 174 liO 188 163 260 268 442 632 204 213 224 3,119 

1936 236 . 201 · 1~4 188 165 212 274 689 476 235 219 220 3,309 
1937 244 225 2t!~ 164 138 260 258 *278 273 216 173 169 2,621 
1938 219 184 184. 170 169 184 *246 708 l,150 760 194 186 4,354 
1939 233 298 27l . 235 197 384 461 697 543 238 203 194 3,954 
1940 -- 217 204 200 194 174 248 304 50S 510 209 196 174 3,138 

l941 194 195 240 119 202 259 274 255 . 473 232 187 232 2,962 
1942 358 313 329 168 245 352 732 916 1,400 440 210 211 · .. 5,774_ 
1943 264 308 306 289 298 436 881 869 1,895 731 319 268 6,864 
1944 300 303 301 186 269 332 317 434 1,177 699 288 257 4,963 
1945 281 285 290 1?5 260 332 285 477 986 422 217 238 4,348 

1946 283 274 271 293 265 328 468 598 6.54 356 227 278 4,295 
1947 353 342 388 311 269 497 664 1,219 1,294 514 251 305 6,407 
1948 410 354 355 331 315 372 678 1~345 2,183 733 386 321 1,1a3 
1949 319 347 291 277 265 395 603 867 798 290 195 212 4,859 

*Supersedes previsouly published discharee. 



MARIAS RIVEH. NEAR BRINKMAN, MONT. 13 

Monthly and annual discharge in thousands of acre-feet 

[Actual flow past the station] 

Water Oct . Nov. Dec. Jan. Feb. Mar. year Apr. May June July Aug. Sept. Annual 

1922 - -· 
178 

--
186 59.4 ,21.5 12.8 - - - - - - - -

1923 13.3 14.7 - - - - 48.3 154 174 106 38.2 16.8 -
1924 32.1 25.3 - - - - 49.4 175 225 63.3 25.2 14.2 -
1925 15.9 24.1 - - - - 176 283 192 65.8 25.6 19.8 -

1!126 25.3 26.8 - - - - 47.6 61.4 50.5 24.0 8.7 25.5 -
1927 55.3 29.9 29.9 - - - 82.7 330 515 163 68.2 81.5 -
1928 65.8 - - - - - 79.7 263 158 141 61.0 34.7 -
1929 40.0 29.9 18.4 15.4 11.1 44.8 47.9 144 138 37.?i 12.5 10.6 550 
1930 16.2 ~3.9 - - - - 142 137 95.8 28.0 12.9 14.8 -

1931 15.9 - - - - - 17.3 92.2 57.1 17.3 14.4 12.0 -
1932 14 .. 1 10.5 12.2 9.0 24.8 60.6 49.3 149 141 39.2 18.2 7.5 535 
1933 9.0 24.5 18.0 - - - 52.2 .16.'9 252 67.6 - - -
1934 - - .- - - 74.0 171 200 218 56.5 14.2 8.7 -
1935 25.9 66.2 27.0 32.5 45.9 37.9 85.7 153 128 54.2 11.9 §.2 673 

1936 9.4 8.9 8.7 6.6 3.2 25.0 61.6 115 ' 59.9 15.4 8.1 5.6 327 
1937 5.2 7.1 5.8 2.4 4.8 19.1 49.4 107 171 43.0 9.9 11.0 436 
1938 7.1 9.2 8.2 12.2 5.0 41.6 52.5 160 168 66.3 18.1 14.6 563 
1939 12.4 10.8 13.7 11.6 6.0 28.6 62.6 131. 71.4 23.8 5.4 5.4 383 
1940 9.8 13.8 11.6 4.8 3.0 15.9 35.9 85.5 43.3 11.2 8.5 10.6 254 

1941 18.0 9 .. 3 6.0 5.8 9.1 15.6 20.3 42.5 48.8 39.7 8.4 21.2 245 
1942 26.8 20.0 39.4 16.6 14.5 26.2 59.2 117 139 46.8 26.9 23.4 556 
1943 20.5 16.9 23.2 13.9 42.6 52.8 127 ' 194 379 143 28.8 20.4 1,062 
1944 20.5 16.9 12.1 10.8 8.3 13.1 26.2 55.7 . 56.0 33.7 14.0 13.2 280 
1945 17.8 13.3 12.2 8.7 8.8 21.7 21.0 132 198 48.8 15.9 15.1 513 

1946 17.8 20.1 14.5 14.3 10.1 27.2 45.6 107 102 37.9 10.2 19.0 426 
1947 24.5 25.1 24.0 20.0 36.9 93.6 108 ' 209 151 54!3 22 .. 9 - 24.,7 794 
1948 39.8 31.7 17.0 14.6 9.8 16.9 84.1 236 675 143 49.2 28.2 1,345 · 
1949 29.7 18.1 8.5 6.5 7.9 30.4 74.1 146 102 31.8 11.4 10.7 477 
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Water 
vear 

1935 

1936 
1937 
1938 
1939 
1940 

1~~1 
1942 
1943 
1944 
1945 

1946 
1947 
1948 
194:9 

Water 
year 

1934 
1935 

1936 
1937 
1938 
1939 
1940 

1941 
1942 
1943 
1944 
1945 

1946 
1947 
1948 
1949 

Oct. 

.... 

250 
247 
217 
248 
234 

219 
377 
293 
322 
301 

303 
384 
444 
377 

MISSOURI , RIVER AT LO¥A, 1v10NT~ 

Monthly and annual discharge iJ1, thousands of acre:-feet 

[Actu.al now past the station) 

Nov. Dec. Jan. Feb. Mar. Apr. . May, June · July . 

:.. - - - 307 382 '604 785 256 

212 199 167 183 263 344 796 527 251 
224. 198 174 144 273 314 39-4 449 248 
191 201 184 181 233 296 836 1;265 807 
316 289 250 204 413 521 828 622 277 
222 211 195 183 277 351 597 558 228 

212 252 229 211 281 296 298 518 '268 
336 350 291 262 398 807 1,067 1,569 475 
328 337 311 380 548 1,054 1,097 2,348 911 
327 322 297 278 366 368 504 1,244 754 
301 305 284 270 361 316 619 1, 236 488 

298 280 314 288 360 518 712 772 405 
372 420 339 310 -624 771 1,428 1,465 568 
388 374 357 336 404 792 1,670 3,092 979 
400 317 293 288 453 714 1;077 956 328 

Aug. 

232 

228 
174 
231 
215 
209 

206 
228 
361 
306 
234 

'250 
277 
474 
216 

MISSOURI RIVER AT P<?WER-PLANT FERRY, NEAR ZORTMAN, MONT
1

• 

Monthly and annual discharge in thousands of acre-feet 

(Actual fiow past the station] 

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug; 

- . - - - - 508 769 754 727 259 128 
20~ .. 256 222 204 238 309 412 598 821 296 236 

' ,. ~ ·~... ... . . 
255 236 205 181 144 374 381 806 541 264 235 
254 248 192 172 147 300 364 403 486 268 192 
240 213 206 209 202 309 319 826 1,430 948 237 
265 373 334 281 218 458 541 854 642 308 226 
258 248 231 213 213 328 368 619 609 243 225 

237 220 272 241 228 313 324 323 545 314 214 
410 365 376 309 274 512 863 1,119 1,864 544 270 
322 354 308 318 470 680 1,139 1,132 2,514 1,056 405 
352 354 353 313 289 438 435 527 1,318 832 345 
341 341 341 321 288 423 353 618 1,331 563 254 

342 350 320 356 330 434 552 756 864 468 270 
414 405 468 380 336 709 806 1,617 1,625 700 332 
496 439 420 399 370 444 802 1,669 3,289 1,086 494 
402 416 300 299 303 464 719 1,116 1,029 372 264 

Sept. Annual 

229 -
223 3,643 
16€! 3,007 
229 4,8,71 
204 4,387 
191 3,456 

259 3,249 
226 6,386 
288 8,256 
274 5,362 
252 4,967 

305 4,805 
326 7,284 
371 9,681 
234 5,653 

Sept. [Annual 

149 -
235 4,028 

229 3,851 
187 3,213 
258 5,397 
215 4,715 
207 3,762 

271 3,502 
244 7,150 
319 9,017 . 
295 5,851 
285 5,459 

328 5,370 
356 8,148 
396i 10,304 
27.1 5,955 



MUSSELSHELL RIVER AT MOSBY, MONT. 15 

Monthly ~d annual discharge in thousand,s of acre-feet 

[Actual flow past the· station:) 

~:~~ Oct. Nov. Dec . .ran. Feb. Mar. Apr . . · May . June rr.w.ug. Sept. Annual 

1929 - - - - - - - - 25. 4.8 .001 0 -
1930 0 0 - - - - 32.7 14.0 .3 2.1 · 6.s· .3 -
1931 .3 .06 0 1.8 3.8 1.6 .2 0 2.8 .oce 2.9 ' .002 13.5 
1932 0 I 0 0 0 0 0 1.4 1.9 53.C JS. 7 12.0 7.0 91.0 
1934 - - - - - 7.7 3.0 .OJ. 43.4 .3 0 0 -
1935 0 0 0 0 .2 4.7 3.0 1.0 .1 9.2 .;L . o·: 18.3 

1936 0 0 0 0 0 44.8 25.0 19.1 7.5 .06 .02 0 96.5 
1937 0 0 0 0 0 9.7 8.3 3.9 '45.5 10.3 ·o .05 77.8 
1938 3.5 0 1.1 6.1 20.3 16.7 6.2 28.6 101 79.7 7.0 1.8 272 
1939 4.5 7.3 5.0 4.7 4.9 36.6 11.7 7.7 34.8 4.6 .02 0 122 
1940 0 0 0 0 1.4 8.6 3.3 • 9 2.1 .009 .002 0 16.3 

1941 .008 0 0 0 • 7 2.7 .4 .9 24.7 2.8 .3 16.6 49.1 
1942 8.4 4.0 8.2 9.9 8.4 36.3 17.5 92.4 200 ~0.6 19.2 8.3 443 
1943 9.6 10.2 8.2 5.0 68.9 44.6 62.1 59.8 176 ~7.8 6.6 3.0 482 
1944 4.3 7.9 6.8 5.2 4.6 5.8 6.6 6.7 189 ~8.1 16.5 3.8 325 
1945 5.0 6.8 7.4 7.1 11.7 21.3 6.6 4.3 45.3 7.8 1.7 .5 126 

1946 .4 4.1 2.8 4.6 10.2 16.7 12.0 5.1 16.8 13.0 1.2 2.5 89.4 
1947 4.6 3.2 8.3 6.8 7.4 54.3 36.6 45.3 35.2 6.6 3.4 1.3 213 
1948 2.2 2.9 7.3 5.8 5.9 12.3 16.6 38.6 152 f-33.1 11.1 2.3 350 
1949 2.2 5.1 4.3 2.4 2.4 63.5 40.6 37.6 24.6 7.2 .6 1.9 192 

FORT PECK RESERVOIR AT FORT PECK, MONT. 

Monthly and annual change in contents in thousands of acre-feet 

(Data for water year 1938, not previously published, furnished by Corps of Engineers.] 

Water Oct. Nov. Dec. Jan. Feb. Mar . Apr. May June July : Aug. Sept. Annual . year, - --
i93-8 -g +..N • ."6 '+48 .• 6 +_f,2 ~~ +1~~ f -<9_4 

- -
+690 +-1,068 -62~1-67~ - . +1.,222 +266 +338 

i939 -59. .-35) f-:S02~ -27 • I -3.3 -t-269 -242 -23.2 +28.1 - ·193 -192 -11.7 . -l/_10~ 
1940 . +42.2 -f:i-4 +96.2 +145 +188 +278 +193 +472 +550 \ -460 -810 . -29.9 +665 

1941 +56.~ +67.5 +192 +158 +168 +208 -246 +96.J +527 ' ... 318 -467 +1118 +560 
1942 +345 f+-284 .f-285 +215 f+-237 +454 +639 +1,029 f+-1,998 +524 -492 -517 +4,801 
1943 -407 -4.0 i226 +278 f+-582 +744 fr:j.,061 +1,029 f+-2,886 +870 -530 -860 . +5,875 
1944 -790 -480 ~494 -212 . +19.0• +61? +380 ·+m- f+-1,750 +610 -6(70 - ,480 +780 
1945 -580 .470 ~410 -2180 . f+2~P +440 +280 +soo · frl,200 +410 -390 -810 +170 

1946 -580 -10.0 +150 +270 f+-340 +370 +380 +530 +690 +270 -910 -570 +930 
1947 -290 f+-170 +190 +180 f+-320 f+-1,:(:5J j +250 +720 +960 -170 -1,040 ~1,170 +1,250 
1948 -1,050 1-270 130 +50.( +70.C +240 +350 +940 f+-2,650 -180 -1~90 :..1,280 +290 
1949 -1,340 -380 -240 -160 -12Q i +560 +190 +620 +720 -480 .-.1,_ 90 :1,030 -2,850 



16 MISSOURI RIVER BELOW FORT PECK DAM. MONT. 

Monthly and annual discharge in t~ousands of acre-feet 

(Actual flow past the station) 

Water Oct. Nov. Dec. Jan. Feb. Mar. Apr . May June July Aug. Sept. Annual year 

1934 - - - - - - 723 781 812 289 140 1:36 -
1935 204 256 210 198 237 310 428 591 820 409 229 229 4,121 

1936 261 183 191 179 167 612 430 824 569 264 230 220 4,130 
1937 246 244 196 168 145 341 384 386 577 343 182 185 3,397 
1938 260 139 88.4 124 70.6 803 59.4 60.4 603 990 901 888 4,,987 
1939 329 678 574 281 211 620 822 890 835 496 397 220 6,353 
1940 196 243 127 54.C 58.1 121 224 144 64.1 690 997 236 3,154 

1941 187 119 68.6 67.6 61.1 150 568 224 78.7 643 683 185 3,035 
1942 63.7 65.6 61.9 69.3 59.8 174 186 112 76.5 214 777 782 2,642 
1943 724 350 79.8 . 61.5 56.3 50.1 34.0 62.8 40.8 59.3 894 1,120 3,533 
1944 1,177 837 820 508 210 64.5 56.7 58.4 49.5 216 996 749 5,742 

. 1945 882 786 670 655 65.5 65.5 50.9 63.4 63.4 71.5 576 1,066 5,015 

1946 906 290 91.6 85.4 65.8 66.6 100 137 133 189 1,086 922 4,072 
1947 646 i24 209 235 94.2 87.C 691 747 536 711 1,289 1,480 6,849 
1948 1,542 670 502 317 . 286 254 510 656 601 1,416 1,562 1,614 9,930 
1949 1,729 786 492 482 417 280 573 457 218 829 1~369 1,179 8,811 

MILK Kl VER AT NASHUA AND VANDALIA. MONT. 

Monthly and annual discharge in thousands of_ acre-fE!et 

[Actualflowpast the Vandalia station for water years 1928-39 andtheNashuastation for water years 1940._..49) 
. . - .. ·-·· . --- - ·- - ·· ·- · --- · ·-· · . . - · · . . --- -· - . . . ···- - ... -· -- - ··- · · ···-· --. ---- .. . ··· ---

. ~~r.:l Oct. Nov. Dec. Jan. Feb. Mar. Apr~ 1 May June July Aug. Sept. Annual 

1928 - - - - - - - - - - - 34.6 -
1929 - ·- · - - - - - 77.-5 83!9 12~0 4.3 7.9 -
1930 10.9 14.0 5.5 - - - 147 16.4 1.9 2.4 2.6 7.6 -
1931 9.4 6.1 5.0 4.6 13.9 7.9 2.6 .2 .2 .5 1.4 .8 52"".6" 
1932 .8 3.4 1.6 - - 34.4 51.9 22.0 125 6.7 11.7 9.7 -
1933 5.7 6.8 5.0 4.5 2.2 30.4 22.6 64.0 13.3 9.6 67.6 20.5 252 
1934 4.0 12.1 3.7 4.9 120 105 50.6 1.5 21.7 2.9 3.4 3.8 334 
1935 4.0 7.7 4.1 2.4 6.2 161 83.3 11.4 5.5 56.2 2.7 1.4 346 

1936 4.9 6.5 4.2 4.6 4.2 78.4 157 6.4 1.2 .7 .4 1.1 270 
1937 .6 4.4 2.9 1.6 2.6 18.7 64.2 .4 60.3 13.3 .6 2.4 172 
1938 19.6 5.9 4.0 2.5 2.1 163 76.0 30.0 87.9 138 6.3 25.7 561 
1939 10.4 14.3 10.8 8.8 6.1 317 85.5 . 68.6 186. 45.7 8.5 2.5 764 
1940 7.5 6.8 9.2 2.4 ~-1 39.6 299 102 63.8 13.6 11.2 6.5 567 

1941 6.2 9.4 6.6 5.0 4.4 60.1 50.2 4~4 21.7 5.6 4.8 6.3 185 
1942 4.1 7.2 10.8 3.3 4.0 96.2 29.2 8.6 134 68.7 15.2 14.7 396 
1943 11.8 17.9 9.9 9;6 7.7 176 356 33.7 213 59.7 16.6 13.5 924 
1944 14.8 20.3 11.4 8.1 7.4 107 76.6 12.6 79.0 34.8 10.8 3.9 387 
1945 6.2 9.4 5.9 5.0 10.3 65.0 22.6 4.4 7.7 3.7 4.5 4.1 149 

1946 4.0 5.5 5.5 5.6 12.8 98.8 10.7 3.7 15.9 33.4 4.2 10.4 210 
1947 5.3 5.0 6.0 7.9 6.6 108 246 23.5 39.5 11.1 38.7 11.2 509 
1948 10.8 10.5 9.0 7.3 4.3 14.3 46.5 28.8 93.3 70.2 25.2 13.3 334 
1949 18.9 17.3 4.8 2.4 2.2 38.1 27.9 13.0 5.7 3.0 7.6 8.2 . , 149 



MISSOURI RIVER NEAR WOLF POINT, MONT. 

Mont hly and annual discharge in thousands of acre-feet 

[Actual flow past the station] 

Water Oct. Nov. Dec. Jan. Feb: · Mar. Apr. ' May June · July 
year 

1929 387 382 309 28 7 250 454 524 1,030 1,300 510 
1930 329 302 . 207 308 437 563 1 ,0·20 885 557 303 

1931 312 f*228 *269 *'218 . "'299 *452 389 433 425 231 
1932 222 183 159 197 162 341 588 $48 1,540 523 
1933 266 226 200 227 213 521 460 978 1,430 441 
1934 231 353 180 321 582 830 815 818 919 314 
1935 209 262 199 186 241 453 514 597 824 508 

1936 257 203 206 186 '170 675 664 · 852 589 267 
1937 238 260 174 173 151 343 462 383 613 367 
1938 290 157 92.9 142 59.1 1,020 179 99.--: 645 1,167 
1939 394 658 559 320 206 1,050 1,043 974 1,016 595 
1940 202 256 136 56.2 60.4 148 571 27.5 131 663 

1941 190 127 74.8 67.8 66.3 203 625 257 96 . . ~ 616 
1942 70.6 70.0 70.4 70.6 64.5 257 228 131 233 252 
1943 708 390 82.3 61.2 66.4 278 468 102 274 139 
1944 1,158 850 825 521 239 177 169 . 79. '] 145 232 
1945 900 778 673 653 77.9 142 87.5 72 .... 75.4 72.C 

1946 929 325 92.4 87.1 75.1 198 119 134 149 I 234 
1947 693 138 213 236 107 213 967 819 630 757 
1948 1,568 719 526 329 295 279 538 684 690 1,458 
1949 1,732 838 480 451 426 346 591 496 227 i 796 

*Supersedes previously published discharge. 

Water Oct. Nov. year 

1941 - -
1942 76.0 67.0 
1943 694 411 
1944 1,162 874 
1945 863 765 

1946 952 364 
1947 725 155 
1948 1,528 815 
1949 1, 757 875 

MISSOURI RIVER NEAR CULBERTSON, MONT. 

Monthly and annual discharge in thousands of acre-feet 

[Actual flow past the station] 

Dec. Jan. Feb. Mar. .Apr. May June July 

- . - - - . - - - 581 
65.2 64.5 64.8 268 271 146 228 228 
97.3 62.1 87.9 655 681 143 293 205 

816 507 . 286 196 209 98.5 158 211 
686 694 92.9 190 117 83.2 81.3 78.2 

98.8 83.9 77.4 241 138 145 161 357 
198 250 99.2 330 1,078 858 686 728 
518 .318 285 324 695 773 652 1,494 
441 423 415 381 ' 618 553 240 773 

17 

Aug. Sept. Annuai 

299 298 6,030 
222 245 5,378 

226 212 3,694 
437 252 5,452 
344 278 5,584 
147 137 5,447 
254 226 4,473 

231 215 4,515 
189 186 3,539 
906 891 5,649 
413 230 7,458 
986 267 3,752 

672 222 3,217 
746 778 2,971 
827 1,107 4,503 

1,010 750 6,156 
536 1,044 5,112 

1,039 944 4,326 
1,409 1,483 7,665 
1,615 1,565 10,266 
1,328 1,202 8,913 

Aug. Sept. Annual 

650 249 -
703 774 2,956 
784 1,105 5,218 
977 748 6,242 
472 988 ·5,111 

976 941 4,535 
1,472 1,499 8,078 
1,556 1,582 10,540 
1,353 1,209 9,038 



18 YELLOWSTONE RIVER AT GLENDIVE, INTAKE, AND SIDNEY, MONT. 

Monthly and annual discharge in thousands of acre-feet 

t~ctu~lfiowpast the stations. Discharge for water years 1898-1903 and :tor somewintermonths)9o~- l 22 
n~t. /previously published, computed by indirect methods as described -lit the accompanying text. Glen
dlve records used 1903-10, 1931-34; Intake, 1911-31; Sidney, 1934-491.] 

Water Oct. Nov. Dec. Jan. Feb. Mar. . year : 
1898 400 390 410 280 250 360 
1899 500 300 250 280 230 310 
1900 300 250 290 300 250 740 

1901 410 300 280 240 240 730 
1902 500 440 300 280 330 530 
1903 490 ,290 290 307 389 615 
1904 422 !340 350 350 - ~28 ~50 
1905 369 t :327 t298 ~277 t !266 t471 

1906 364 ,315 t307. 1!307 t i278 t '625 
1907 345 ! *1318 t277 t :277 t250 t j404 
1908 505 ' ~63 t298 . t ;295 t ,282 t400 
1909 584 t 1386 t338 t :295 t ;277 t :soo 
1910 470 : t :336 t 1295 338 278 1;160 

1911 358 328 277 215 222 570 
1912 411 283 246 246 230 1,050 
1913 836 562 304 312 253 601 
1914 461 377 330 307 250 491 
1915 479 387 234 192 173 341 

1916 701 339 398 ~369 1345 1,230 
1917 460 409 354 t !307 t277 : ---f479 
1918 467 396 405 1400 389 1,170 
1919 614 460 453 306 267 646 · 
1920 303 440 389 363 t r300 t490 

1921 386 390 580 320 :330 542 
1922 229 t220 t •277 t j330 t :280 t635 
1923 298 ~14 275 307 '278 ' ·492 
1924 1,790 720 536 652 834 1,020 
1925 581 472 *!389 806 855 1,130 

1926 627 541 496 520 519 627 
1927 544 440 503 409 490 713 
1928 594 587 492 369 345 830 
1929 485 450 343 301 241 1,300 
1930 480 371 357 .281 661 726 

1931 646 483 375 282 298 320 
1932 339 253 180 201 196 422 
1933 412 333 202 221 187 738 
1934 340 345 207 275 260 348 
1935 294 250 193 170 246 :323 

1936 259 269 228 200 155 681 
1937 321 328 214 128 . 158 418 
1938 376 270 190 268 189 574 
1939 400 388 254 296 167 738 
1940. 331 348 249 134 221 335 

1941 582 293 328 214. 240 362 
1942 889 577 464 279 319 824 
1943 451 456 284 270 792 1,221 
1944 402 44:3 :349' 265 259 942 
1945 432 414 243 327 305 722 

1946 558 434 260 394 300 642 
1947 620 481 367 231 294 1,130 
1948' 564 499 .:388 300 347 763 

,1,~~9 403 422 195 200 232 717 

*Supersedes previously· published discharge. 
tEstimated. 

Apr. May June July Aug. Sept: Annual 

780 1, 740 4,050 2,100 760 sao 12,100 
1,400 1,260 3,820 4,430 ~20 500 14,200 

680 1,840 3,060 840 390 360 9,300 

410 2,750 2,450 1,370 630 490 10,300 
480 1,030 2,550 1,130 670 460 8,700 

*650 664 2,420 1, 730 862 460 9,167 
829 1,660 3, 270 2,060 797 492 11,248 
260 594 2,850 1,800 683 342 8,537 

637 1,540 2,470 1,620 947 525 ·· 9, 935 
413 1,270 3,170 3,940 1,480 690 12,834 

t462 1,310 3,620 2,750 1,010 513 11,808 
335 861 4,420 3,090 1,030 720 12,836 
593 1,7~0 1,920 953 497 432 9,032 

351 787 3,320 1,690 953 589 9,660 
1,340 ·1,300 3,250 2,79E) 1,260 797 13,203 
1,040 1,370 3,520 1,760 1,150 489 12,197 

555 1,810 3,170 1,320 554 379 10,004 
.511 1,020 2,710 2,120 1,090 768 10,025 

I 553 1,070 2,760 2,910 928 404 12,007 
\fl, ,440 1,620 3,680 3,390 824 595 .13,835 
' 690 1,190 4,600 2,070 781 523 13,081 

631 818 690 204 217 224 5,530 
564 1,470 3,180 2,:no 670 405 10,884 

342 990 3,840 1,100 358 249 9,227 
541 1,090 2,930 1,120 599 342 8,593 . 
569 1,070 2,650 1,850 787 517 9,407 

2,330 2,150 2,850 1,680 486 380 15,428 
797 1,530 2,930 2,090 732 509 12,821 

666 1,790 1,560 1,140 528 514 9,528 
537 1~740 3,880 2,400 1,200 774 13,630 
511 2,340 2,390 2,770 781 483 12,492 
887 1,390 2, 770 1,410 432 430 10,439 
631 916 1,560 910 867 547 8,307 

352 769 1,810 291 295 162 6,083 
526 1,540 2,560 1,510 405 431 8,563. 
437 1,210 2,840 836 414 450 8, 280 
423 780 728 226 154 142 4,228 
325 600 2,473 1,491 345 199 6,909 

495 1,195 1,898 . 625 359 207 6,571 
405 ' 805 2,369 1,381 230 202 6,959 
370 965 2,940 1,910 481 378 8,911 
424 1,066 1,613 703 285 '193 6,527 
378 795 1,593 525 160 164 5,233 

411 1,033 1,656 604 600 952 7,275 
689 1,387 2,527 1,300 393 321 9,969 

1,092 1,157 3,461 2,854 822 477 13,337 
735 1,269 4,028 2,022 462 370 11,546 
429 790 2,409 ?,132 651 509 9,363 

5'48 ; .. 909 2,0~3 1,106 288 533 8,038 
714 l, 748 2,46 1,956 624 394 11,019 
.657 1,172 3,467 1,510 461 253 10,381 
625 1,166 2,133 913 238 313 7_,557 



MISSOURI RIVER NEAR WILLISTON, N. OAK. 

Monthly and annual discharge· in thousands of acre-feet 

[Actual flow past the station. Discharge for water years 1898-1~28, not previously published, computed 
by indirect methods as described in the accompanying text.] 

... . ... --·· · -·-· -·· - - ·-··- ~ .. ----- ~- -· ···· 
..... , ,._,, • •• ..;: . ,..! · . • ·- -- ----- ---· 

Water Oct. Nov. Dec. Jan. Feb. Mar. Apr. M~>:. June July Aug . . Sept. Annual 
year : 

1898 700 700 700 600 '6oo 900 1,900 3,506 7,000 3,500 1,200 900 22,2-00 
1899 800 600 500 500 500 800 4,000 2,700 6 ,600 6,1QO 1,500 800 25,400 
1900 700 800 600 700 700 1,700 1,600 3,6.00 4,560 1,400 6,00 600 17,500 

1901 800 600 600 500 500 1,400 1,100 4,700 3,900 2 ,1 00 800 700 17,700 
1902 700 700 500 500 600 1,400 900 2,400 4 , 100 2,200 900 700 15,600 
1903 800 600 500 600 700 1,200 1,500 1,700 4,400 2,800 1,200 700 16,700 
1904 800 700 700 700 700 1,100 1,900 3,200 5,200 3,100 1,200 800 ~0,100 
1905 700 600 600 600 600 1,3·00 800 1,100 ~*~~~og· :*2, 1:00 ' ll'_900 *500 ~3,900 

1906 600 600 500 600 500 1,200 "1, 400 2,500 ~5, 30011*2, 600 1~200 *SOO. 17,800 
1907 *600 6001 500 500 600 *1,.400! 11*~ 409! .2,609 .6 ,000 _6,300 2,20'0 1,100 23,800 
1908 1,000 800 600 600 700 1,200 1,500 2,500 7,900 4,600 1,600 1,000 24,000 
1909 1,300 900 700 700 700 1,500 1,200 2,JOO .7 ,600 4,400 1,500 1,300 23,900 
1910 1,100 800 600 700 700 1,800 2,100 3,600 3,300 1,500 800 800 17,800 

1911 700 700 500 400 500 1,400 1,100 1; 700 5,500 2,600 :,300 1,200 17,600 
1912 900 700 500 500 600 1,700 2,900 2,900 5,500 3,700 1,800 1,200 22,900 
1913 1,400 1,100 600 600 600 1,200 2,500 3,100 6,700 3,100 1,700 800 23,400 
1914 1,100 900 600 700 700 1,500 1,600 3,400 5,200 2,000 800 700 19,200 
1915 1,000 800 500 500 700 1; 6·00 11600 2,200 4,500 3,300 1,100 1,200 19,600 

1916 1)200 800 700 700 900 2,600 1,700 2,400 5,500 5,100 1,500 900 24,000 
1917 900 800 700 700 700 1,400 3,100 3,800 6,800 4,800 1,200 900 25,800 
1918 800 800 700 900 800 2,200 1,900 2,300 6,100 2,700 '1,200 800 · 21,200 
1919 1,000 800 800 700 700 1,400 1,500 1,600 1,200 500 300 400 10,900 
1920 500 600 600 600 700 1,300 1,400 3,200 5,100 3,200 1,000 700 18,900 

1921 700 800 700 600 700 1,300 1,300 2;400 6,000 1,900 600 500 17,500 
1922 500 600 600 600 600 '1,500 1,500 2,800 5,300 1,800 900 700 17,400 
1923 600 700 600 600 600 1,200 1,700 2',300 4,400 2,800 1,200 800 17,500 
1924 2,100 1,100 800 1,000 1,300 1,700 3,300 3,500 3,800 2,200 800 700 22,300 
1925 900 800 700 1,100 1,300 1,800 1,900 3,000 4,600 3,000 . 1,100 900 21,100 

1926 1,100 1,000 900 900 1,000 1,500 1,900 3,000 2,300 1,800 , 900 ' 900 17,200 
1927 900 800 800 800 900 1,500 1,300 3,500 7,800 3,600 1,800 1,400 25,100 
1928 1,200 1,100 900 800 900 2,000 1,600 4,500 4,000 3,900 1,200 900 23,000 
1929 904 809 713 555 454 1,750 1,590 2,390 4,110 2,200 682 696 16,853 
1930 855 678 545 670 1,040 1,300 1,900 1,810 2,190 1,300 1,070 762 14,120 

1931 824 678 633 446 716 769 756 1,090 2,210 615 516 364 9,617 
1932 556 416 309 402 324 652 1,240 2,320 4,110 2,190 806 655 13,980 
1933 676 544 411 471 394 1,520 .1, 030 2,090 4,250 1,360 640 809 14,200 
1934 592 691 374 615 925 1,076 1,146 1,689 1,636 ·573 332 277 9,926 
1935 504 508 392 328 484 743 923 1,119 3,234 2,063 648 439 11,385 

1936 502 426 429 346 293 1,398 1,305 1,965 2,497 935 597 428 11,121 
1937 520 570 382 296 309 746 994 1,110 2,876 ].,836 475 372 10,456 
1938 688 438 285 408 241 1,736 598 1,016 3,417 3,260 ·1, 413 1,240 14', 740 
1939 847 1,029 723 646 374 2,000 1,619 2,031 2,653 1,396 718 438 14,474 
1940 544 608 407 187 275 . 474 949 1 ,142 1,801 1,135 1,133 495 9,150 

1941 765 416 404 285 318 ' 535 1,070 1,326 1,840 1,186 1,273 1,194 10,612 
1942 964 624 516 345 397 1,090 . 993 1,484 2,817 1,543 1,119 1,113 13,005 
1943 1,159 837 347 332 859 1,798 2,074 1,291 3,595 2,982 1,6-00 1,602 18,476 
1944 1,627 1,362 1,140 814 553 1,097 1,062 1,297 4,201 2,370 1,424 1,107 18,054 
1945 1,296 1,181 935 986 416 1,119 558 832 2,497 2,194 1,120 1,493 14,627 

1946 1,500 772 361 501 393 1,034 688 1,044 _2' 220 1,602 1,277 1,504 12,896 
1947 1,353 591 514 541 568 1,527 1,854 2,679 3,211 2;,720 2,097 1,885 19,540 
1948 2,078 1,266 865 636 604 1,065 1,383 1,953 3,926 3,023 2,061 1,851 20,711 
1949 2,134 1,318 571 654 643 1,160 1,359 1,713 2,296 1,653 1,578 1,557 16,636 

*Supersedes previously published discharge. 
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20 ·MISSOURI RIVER AT SAN ISH,, N~ OAK. 

Montbly.and annual discharge ·in thousands of acre-feet 

. [Actual now past the station) 

~:~~r Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug . . Sept. Annual 

1929 910 851 652 584 444 1~670 1,700 2,400 4,170 2,230 .682 . 690 16,983 
1930 836 696 546 591 916 1,290 2,010 1,890 2,:260 1,450 1_,070 827 14,382 

1931 916 678 601 425 650 750 768 1,080 ·2,1.90 676 518 336 9,588 
1932 550 418 310 408 326 713 1,430 2,230 4,190 2,310 830 672 14,387 

LITTLE MISSOURI RIVER NEAR WATFORD CITY, N. OAK. 

Monthly and annual discharge in thousands of acre-feet 

[Actual now past the station] 

Water .. 
vea.r ' Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Annual 

1935 0_.09 0.09 0 • . 06 0 0 8.9 6.0 12.1 ~5.3 111 7.5 1.5 193 

' i936 .4. .1 . .2 ~ ·oo6 0 145 60~ ·2 6.i 
- -. -·3: ·7 1.6 ."68 1.1 218 

1937 .08 .1 .OOl 0 0 41.0 51.8 8.1 148 72.2 86.4 13.4 421 
1938 5.4 .5 .2 0 1.9 182 18.4 19.1 68.2 77.6 11.1 15.0 399 
1939 3.7 .·7 .6 .2 0 198 25.4 6.5 46.9 51.4 8.1 1.7 343 
1940 .4 .3 .3 .04 0 26.9 48.5 26.4 27.2 23.1 34.6 19.9 208 

1941 14.7 1.5 .04 .02 .6 33.8 41.8 13.8 190 19.8 24.6 69.8 410 
1942 27~8 3.9 1.6 • 02 0 118 55.0 72.8 101 11.4 8.8 9.4 410 
1943 . "2.2 2.2 .5 .4 168 186 72.6 12.9 68.2 53.4 25.9 8.2 600 
1944 1.6 3.3 .2 .04 .03 4.7 497 45.7 336 56.5 15.7 7.5 968 
1945· 4.3 8.8 .3 0 9.1 308 37.2 10.4 34.3 8.6 6.1 6._6 434 

1946 , 5.6 .8 .1 .2 15.6 30.5 16.9 16.9 98.2 31.2 4.2 9.1 229 
1947 50.4 24.4 8.5 4.2 77.6 370 233 18.3 159 76.6 38.9 3.2 1,064 
1948 2.5 1.5 .9 .1 14.8 191 68.2 27.7 60.9 66.6 23.8 2.2 460 
1949 1.2 3.8 . .7 .1 .06 352 223 18.4 7.6 5.1 ' 2~8 1.0 616 

MISSOURI RIVER NEAR ELBOWOODS, N. OAK. 

Monthly and annual discharge in thousands of acre~feet 

(Actual now past the station] 

"i~i~ . 9ct. Nov. · Dec. Jan. Feb. Mar. Apr. . May · June July Aug. Sept. Annual-

1940 545· .608 437 196 265 416 1,062 1,151 1,789 1,139 1,203 599 9,410 

1941. 801 . 407 . 419 317 320 466 1,274 1,260 2,173 1,208 1,385 1,272 11,302 
1942., 1~048 670 504 332 424 1,064 1,134 1,529 3,038 1,727 1,188 1,182 13,840 
1943·, ,' 11207. . 902 345 356 832 1,782 2,890 1,352 3,686 3,138 1,649 1,614 19,753 
1944 : 1,666 1,418 . 1,031 828 653 1,031 2,110 1,286 4,399 2,540 1,498 1,176 19,636 
1945 . 1,374 1,199 . 945 957 499 1,595 686 841 2,424 2,260 1,139 1,496 15,415 

194.6 1,507 738 377 500 385 1,159 742 1,049 2,270 1,734 1,252 1,484 13,197 
1947· 1~458 623 501 546 635 1,766 2,161' 2,619 3,401 2,938 2,181 1,915 20,744 
1948 . 2,088 1,258 808 640 549 1,254 1,696 1,951 3,947 3,131 2,111 1,837 21,270 
1949 . 2,136· 1~356 485 703 651 1,442 2,129 1,702 2,295 1,668 1,581 1,548 17,696 



MISSOURI . RIVER AT. 51S~1.A.RG,K, N. ,DAK. 21. 

Monthly and annual discharge in thou~ands o~ acr~-feet 

(Actual flow past the ,stationj 

Water 
year . Oct. Nov; I Dec. Jan. Feb. Mar. Apr. M,_ay Jy.ne July Al,lg. Sept. Annual 

--
1928 1,330 - - - - -12,250 3,870 4,620 4,900 1 ~ 730 833 -
1929 904 922 590 658 477 2,00011 : 990 2,400 4,720 2,420 867 678 18,626 
1930 848 750 487 539 889 1,76012,120 1,950 2,310 1,420 1,080 898 15,051 

1931 818 74·1 540 411 561 8241 780 1,000 2,050 775 55'6 364 9,423 
1932 578 433 318 400 320 769 1,660 2,210 4,120 2,670 848 708 15,034 
1933 713 552 478 503 419 1,750 1,180 2,410 4,210 1,540 558 952 15,265 
1934 574 717 367 546 854 1,170 1,146 1,601 1,693 676 384 271 9,999 
1935 462 515 :337 309 457 63811,036 1,03,3 3,202 2,411 737 469 11,608 

1936 488 380 512 349 361 1,349 1,400 1,871 2,409 1,047 603 450 11,219 
1937 511 608 323 371 301 750 1,138 1~028 2,869 2,045 587 370 10,901 
1938 648 444 276 389 236 1,922 668 . ' 950 3,241 3,567 1,472 1,218 15,031 
1939 927 910 652 664 395 2,213 1,907 1~942 2,80? 1,661 785 466 15,329 
1940 544 608 464 207 265 382 1,052 1,133 1~810 1,140 1,213 644 9,462 

1941 797 382 452 324 324 462 1,287 1,232 2,212 1,241 1,328 1,323 11,364 
1942 1,072 6811 467 334 445 1,011 1,188 1, 489" 3,148 i,789 1,163 1,159 13,946 
1943 1,209 964 340 366 472 1,680 3,698 1,362 3,546 3,306 1,648 1,658 20,249 
1944 1,722 1,465 1,014 837: 729 850 2,429 1,238 4,317 2,690 1,563 1,204 20,058 -
1945 1,398 1,260 963 940 618 1,799 754 872 2,284 2,416 1,150 1,458 15,912 

1946 1,554 735 375 397 367 1,318 732 1,017 2,206 1,824 1,229 1, 536 . 13,290 
1947 1,493 665 490 560 627 1,768 2,341 2,580 3,449 2,910 2,232 1,891 21,006 
1948 2,087 1.t.250 791 653 528 1, 272 2,042 1, 93'7 3,934 3,179 2,124 1,819 21,616 
1949 2,161 1,386 492 765 688 1,253 2,732 1, 734 2,321 1,690 1,582 1,530 18,334 

MISSOURI RIVE~ NEAR MOBRIDG~, S. OAK. 

Monthly and annual discharge in thous~ds of acre-.feet 

[Actual flow past the station] 

Water Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Annual year 

1928 - - - ·- - - - - - - - 1,080 -
1929 916 970 572 689 511 2,170 2,140 2,290 5,000 2,560 935 690 19,443 
1930 873 744 461 528 833 2,050 2,220 2,010 2,330 1,410 1, 050. 898 15,407 

1931 892- 714 467 415 525 824 845 959 2,000 885 563 354 9,443 
1932 556 434 314 383 337 873 1,740 2,1'60 4, 280 2,800 898 726 15,501 
1933 664 553 · 422 468 401 1,560 1,230 2,180 4,140 1~7!10 571 934 14,853 
1934 579 711 415 482 786 1,246 1,053 1~572 1,671 753 405 274 9,947 
1935 451 516 318 309 449 653 1, t,35 1,005 3,204 2;608 a28 477 11,951 

1936 482 340 494 356 295 1,541 1,481 1,79f:j 2,387 1,125 614 470 11,380 
1937 498 617 315 378 288 793 1,3~6 989 3,078 2,207 659 386 11,544 
1938 627 438 268 380 263 2,020 755 945 3,1~2 3,967 1,528 1, 236 15,559 
1939 948 874 621 673 408 2,200 2,245 1,877 2,860 1,876 816 487 15,885 
1940 .543 607 490 208 260 369 1,071 1,210 1,750 1,181 1,242 692 9,623 

1941 789 369 454 333 325 562 1,353 1,252 2,474 1,264 1,289 1,369 11,833 
1942 1,097 701 438 336 463 1,026 1;306 1,,695 3,305 1,936 1,189 1,144 14,636 
1943 . 1,190 1,033 320 427 489 2,330 4,405 1,461 3 ,;701 3,488 1, 632 1,706 22,182 
1944 1,663 1,496 1,017 828 758 705 3,346 1,226 4,799 3,079 1,591 1,281 21,789 
1945 1,439 1,330 959 1,016 708 2,254 914 €)38 2,202 2,521 1,220 1,439 1_6,840 

1946 1,650 847 419 486 449 1,321 866 1,069 2,122 1,916 1,160 1,500 1.3,805 
1947 1 , ,517 759 480 . 551 590 1,722 2.,828 2,680 3,785 3 ,053. 2,192 1,837 21,994 
1948 2,110 1,305 792 646 549 1,765 2,717 1,944 3,882 3,250 2,115 1,792 22,867 
1949 2,183 1,509 505 761 711 1,465 3,371 1, 780 2,306 1,722 1,570 1,507 19,390 



22 CHEYENNE RIVER NEAR EAGLE BUTTE, S. DAK: 

Monthly and annual discharge in thousands of acre-feet 

[Actual flow past the station] 

~~~~r Oct. Nov. Dec·. Jan. Feb. Mar. Apr. May June July Aug. • Sept. Annual 

1928 - - - - - - - - - - - 54.1 -
1929 29.8 27.0 - - - - 408 255 702 96.5 48.2 64.3 -
1930 52.0 25.2 20.0 12.:3 87.8 109 59.3 80.0 86.3 30.3 81.8 45.4 689 

1931 57.7 ' 16.2 14.4 17.:3 28.6 22.8 41.1 16.0 :39.9 35.9 :n. 9 6.7 :328 
1932 . 15.7 11.0 7.7 6.8 14.4 119 166 212 181 50.4 60.6 17.1 862 
1933 19.5 13.4 ·6. 2 5.5 3.1 81.8 134 581 102 29.9 91.0 71.4 1,139 
1934 15.6 14.3 9.8 8.0 16.7 17.7 19.2 5.4 37.2 32.0 25.1 7.0 208 
1935 29.9 12.5 7.4 5.5 20.0 51.5 74.6 96.4 333 :34.0 a. 7· 6.7 680 

1936 6.0 5.0 8.5 3.8 1.8 94.7 50.4 10.1 11.1 5.5 5.3 2.8 205 
1937 2.5 9.9 2.S .6 .7 25.5 48.8 8.9 129 :364 12.6 15.2 620 
1938 6.5 5.3 4.0 4.8 8.4 85.1 18.2 23.5 97.1 67.2 22.9 46.3 389 
1939 7.8 6.4 7.2 5.9 1.2 62.7 14.1 69.0 51.2 30.2 15.5 9.1 280 
1940 9,.0 6.8 4.8 .s 2.6 60.9 51.0 32.7 68.0 10.8 7.0 5.2 259 

1941 10.0 3.0 1. 9 ' 1.6 5.5 19.6 114 26.3 598 65.7 38.9 26.4 911 
1942 19.1 15.5 10.1 4.5 7.5 16.4 43.1 683- 241 61.:3 45.5 19.0 1,166 
1943 20.1 14.2 3.5 2.8 71.4 146 114 22.3 302 79.2 16.3 14.0 806 
1944 10.3 11.6 5.4 1.9 2.7 69.2 406 84.4 450 101 43.9 32.6 1,219 
1945 18.5 16.1 8.1 13.4 37.9 381 86.3 58.9 196 51.3 40.3 27.2 935 

1946 
.. 
22.8 18.7 6.4 9.2 li-~s : 33.1 32.8 312 529 118 30.5 69.7 1,194 

1947 79~4 34.6 20.0 15.4 68.2 144 126 46.0 384 150 31.0 17.0 1,116 
1948 14.3 11.2 16.6 9.8 18.3 134 59.1 46.9 116 84.6 45.6 17 . ·9 574 
1949 13 .. 4 19.0 7.0 2.3 .6 612 226 80.2 57.2 32.5 21.4 19.8 1,091 ' 

MISSOURI RIVER AT PIERRE, S. OAK." 

Monthly and annual discharge in thousands of acre-feet 

[;Actual now past the station] 

Water Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Annual year 
1930 904 768 .449 537 800 2,420 2,320 2,150 2,390 1,480 1,080 982 16,280 

1931 922 726 469 424 616 848 946 935 1,980 1,020 599 371 9,856 
1932 573 469 320 379 353 1,060 1,830 2,330 4,490 3,070 1,060 756 16,690 
1933 664 555 371 464 394 1,600 1,480 2,730 4,220 1,990 633 1,020 16,121 
1934 . 601 736 474 447 705 1,302 1,136 1,528 1,642 901 447 283 10, 2·02 
1935 468 534 311 303 466 730 1,223 1,091 3,385 2,748 871 501 12,631 

1936 48'3 335 472 350 338 1,649 1,561 1,763 2,358 1,200 655 486 11,650 
1937 497 606 340 361 289 832 1,425 960 3,259 2,742 749 390 12,450 
1938 610 442 265 381 295 2,064 846 954 3,028 4,170 1,591 1,297 15,943 
1939 972 873 591 692 423 1,934 2,624 1,873 2,934 1,992 854 '538 16,300 
1940 547 610 515 200 256 394 1,116 1,291 1,752 1,208 1,247 755 9,891 

1941 811 377 456 339 332 546 1,515 1,293 3,201 1,407 1,326 1,359 12,962 
1942 1,125 733 424 348 449 1,071 1,416 2,477 3,659 2,054 1,240 1,144 16,140 
1943 1,225 1, 083 . 321 445 545 2,284 4,978 1,470 3,882 3.J717 1,632 1,716 23,298 
1944 1,665 1,530 1,013 834 780 669 4,131 1,315 5,075 3,296 1,619 1,271 23,198 
1945 1;405 i,381 917 905 955 2,799 1,134 833 2,410 2,678 1,395 1,431 18,243 

1946 1,645 973 455 490 424 1,347 861 1,299 2,643 2,205 1,206 1,585 15,133 
1947 1, 632 821 487 546 656 1,521 3,437 2,682 4,079 3,251 2,230 1,869 23,211 
1948 2,162 1~357 764 683 556 ,1, 968 2,865 1,980 3,947 3,495 2,188 1,740 23,705 
1949 2,236 1,586 . 520 '735 695 2,192 3,893 1,836 2,334 1,811 1,607 1,542 2q,,987 



MISSOURI RIVER AT CHAMBERLAIN, S. DAK. 23 

Monthly and annual discharge in thousands of acre-feet 

[Actual flow past the;! staiion] 

water Oct. Nov. Dec . . Jan. · Feb. Mar. year Apr. May June July Aug. Sept. Annual 

1928 - - - - - - - - - - - 1,210 -
1929 941 988 606 670 552 2,700 2, 770 2,390 6,130 2 ,920 1 ,080 732 22,479 

.1945 - - - - - - 1,178 811 2, '3 28 2,751 1,41~ 1,419 -
1946 1,664 1,008 471 4-93 470 1,308 927 1,271 2,612 2,284 1,236 1,630 15,374 
1947 1,666 856 480 566 658 1,260 3,623 2,579 3,973 3,319 2,314 1,845 23, 139 
1948 2,161 1,428 730 696 548 1,975 2,954 1,966 _3_ ~_?_6f> 3,488 2,278 1,756 23,946 
1949 2,221 r;s-53 536 704 .. 69'0" 2 -~188 . 3-,974 · 1;~3"26 2,329 1,82o 1 ~611 · i,562 21,120 

WHITE RIVER NEAR OACOMA, S. DAK. 

Monthly and annual discharge in thousans:is of acre-feet 

[Actual fiow past the station] 

Water Oct. Nov. Dec . Jan. Feb. Mar. Apr. May June July Aug~ Sept. Annual vear 
1928 - - - - - - - - - - - ·· 8.6 -
1929 15.7 19.6 10.5 3.3 3.6 121 92.8 37.1 55.2 !26.5 8.6 12.0 406 
1930 21.2 25.8 7.6 3.2 56.6 87.3 53.9 108 22.8 9-:s 1' 41.5 16.2 454 

1931 40.6 7.3 5.8 9.2 30.0 24.2 52.5 20.3 12.7 8.4 12.5 2.8 226 
1932 6.8 6.8 4.7 4.0 29.0 76.2 45.0 133 108 ,19.1 . 31.5. 3.3 467 
1933 5.9 4.8 3.7 4.0 3.1 23.4 30.0 66.4 9.8 ' 5. 9 19.5 29.9 206 
1934 3.5 5.7 4.6 3.7 8.3 10.9 22.9 -5.8 21.0 I 6.8 :12.8 3.2 109 
1935 16.9 6.1 3.0 2.0 12.1 23.0 139 114 87.1 .. 35.3 . , 5 ~ 0 7.8 451 

1936 1.9 2.5 2.8 . 9 1.1 103 27.8 11.8 10.5 .06 .05 6.2 169 
1937 2.1 11.6 4.0 2.4 14.6 79.6 51.5 9.6 81.1 43.9 2.7 .9 304 
1938 1.7 1.7 .8 1.8 2.6 35.9 40.8 57.8 36.9 26.3 17.2 23.5 247 
1939 3.6 8.3 6.1 5.8 1.9 71.9 19.7 51.9 46.1 20.4 11.0 8.8 256 
1940 12.6 4.0 3.5 .8 .9 45.6 29.8 23.5 8.4 1.5 5.3 3.6 140 

1941 2.2 1.1 1.5 1.1 2.7 13.8 44.0 13.1 74.5 34.4 7.1 13.8 209 
1942 25.1 5.9 1.7 1.5 6.9 16.1 86.7 838 202 33.4 16.2 18.2 1-,252 
1943 10.1 8.7 4.1 6.1 3.3 41.6 37.5 15.3 103 21.2 7.1 4.0 262 
1944 3.3 7.2 2.9 4.2 3.8 241 69.1 78.3 174 71.6 29.5 8.4 693 
1945 6.6 19.3 12.5 10.1 .25.0 77.8 31.0 16.9 40.3 24.3 27.4 10.0 301 

1946 7.2 6.2 5.0 5.3 8.5 39.0 25.4 65.2 60.7 14.8 9.1 54.0 300 
1947 30.8 12.2 12.6 9.1 16.2 79.3 44.6 23.2 175 87.8 11.2 3.5 506 
1948 5.8 5.6 11.9 12.1 9.3 53.9 31.2 38.3 162 39.5 29.6 4.0 403 
1949 5.0 20.0 4.9 2.3 3.5 210 50.6 39.1 31.0 11.0 14.4 3.9 396 



24 NIOBRARA RIVER NEAR SPENCER AND VERDEL, NEBR. 

Monthly and annual discharge in thousands of acre-feet 

(Actual flow past the Spencer station for water years 1927-36, 1940-49 and the Verdel station for water 
years ·1938-40.] 

water Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Annual year 

1927 - - - - - - - - - - 62.7 51.8 -
1928 71.3 54.6 37.0 71. 9 82.2 126 92.2 76.9 . 77.4 73.8 55.3 61.3 880 
1929 76.2 .80.3 72.6 39.7 48.9 129 80.3 83.0 104 66.4 50.2 70.8 901 
1930 78.1 85.1 55.5 54.7 114 101 120 145 89.3 50.1 60.1 66.6 1,020 

1931 81.8 73.8 78.7 80.6 101 92.2 94.0 76.9 58.7 47.6 52.1 50.2 888 
1932 62.7 56.8 76.2 58.6 98.4 97.8 83 .3 105 107 52.8 51.7 51.2 902 
1933 67.6 65.5 47.4 75.6 61.6 110 76.8 96.5 49.4 53.8 67.6 54.5 826 
1934 65.0 71.4 59.0 79.7 71.7 91.0 70.1 62.3 59.3 39 . 6 49.3 74.9 793 
1935 69.0 70.2 56.4 51.2 96.9 91.4 107 88.0 97.8 55.8 46.9 51.7 882 

1936 61.4 71.0 57.5 58.3 57.8 156 88.9 94.4 55.2 33.7 42.3 -'17.4 824 
1938 - - - - - - - 133 97.6 98.8 40.2 65.3 -
1939 71.7 70.0 83.5 86.6 52.2 184 76.3 85.5 72.1 54.9 41.8 41.9 920 
1940 67.9 65.7 .64.1 43.4 79.8 151 118 77.2 72.8 35.5 45.5 45.8 867 

1941 57.6 60.6 81.8 55.6 69.1 96.4 86.4 62 .7 66.0 60.3 48.6 53.6 79,~ 
1942 71.9 66.8 60.8 62.7 67.2 105 94.9 249 109 62 .1 57.2 62.2 1,069 
1943 68.5 66.8 64.5 5-o.o 86.7 101 86.5 72.5 101 53.9 47.0 48.2 847 
1944 62.1 68.5 55.0 66.5 64.8 130 134 106 161 102 76.1 57.5 1,084 
19.45 75.0 79.1 63.9 84.2 97.4 157 102 84.9 126 65.8 . 82.4 59.1 1,077 

1946 72.5 71.0 .47. 4 78.8 89.6 121 74.2 81.4 65.8 57.4 53.6 85.2 898 
1947 115 85.6 69.1 73.1 80.3 127 116 84.8 160 76.2 48.8 59.1 1,095 
1948 66.0 80.2 74.1 54.4 74.2 119 81.1 73.8 85.9 64.9 65.4 51.4 890 
1949 69.4 75.1 55.2 58.6 65.2 210 122 108 82.4 57.2 55.6 62.6 1,021 

MisSOURi" :Rfv·ErCA.'i' YANKTON, s. OAK. 

Monthly and annual discharge in thousands of acre-feet 

(Actual flow past the station] 

Wa!erl bet. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Annual year 

1931 - 839 486 523 889 1,010 1,130 947 1,900 1,290 664 495 -
1932 640 583 381 430 495 1,320 1,900 2,610 4,610 3,300 1,360 857 18 ,486 
1933 738 595 371 551 490 1,650 1,890 2,640 4,250 2,420 892 1,120 17,607 . 
1934 723 787 565 448 628 1,567 1,223 1,610 1,774 1,162 556 406 11,449 
1935 527 607 353 345 582 855 1,440 1,421 3,415 2,985 1,072 604 14,206 

1936 542 404 454 444 417 2,349 1,715 1,754 2,377 1,312 735 607 13,110 
1937 570 666 431 438 352 1,004 1,543 1,017 3,347 ~,970 966 479 13,783 
1938 653 532 320 435 392 2,057 1,220 1,123 2,752 4,548 1,726 1,452 17,210 
1939 1,102 945 659 795 516 1,613 3,289 1,882 2,970 2,222 1,017 624 17,634 
1940 603 678 :s:_?4 231 320 543 1,241 1,440 1,690 1,328 1,272 919 10,889 

1941 835 482 519 430 398 671 1,594 1,288 3,260 1,560 1,355 1,493 13,885 
1942 1,293 927 480 419 476 1,188 1,615 4,459 4,163 2,270 1,488 1,271 20,049 
1943 1,334 1,242 430 514 477 2,040 5,585 ,1;64~ 3,851 4,104 1~694 1,804 24,716 
1944 1,739 1,698 1,067 913 863 905 4,54.6 1,554 5,249 4,225 1,890 1,450 26,099 
1945 1,457 1,579 865 903 1,188 3,214 1,572 895 2,434 2,823 1,657 .1 ,394 19,981 

1946 1,766 1,148 548 580 594 1,461 1,263 1,433 2,640 2,513 1,337 1,766 17,049 
1947 1,911 1,135 431 624 745 1,485 4,039 2,745 4,397 3,813 2,321 1,938 25,584 
1948 2,239 1,610 750 768 702 2,071 3,194 2,029 4,380 3,783 2,454 1,761 25,741 
1949 2,219 1,834 617 7.27 792 2,630 4,480 2,041 2,467 1,942 1,639 1_,711 23,099 



JAMES RIVER NEAR SCOTLAND, S. OAK. 
' ' .· .. · .. :-.: ·,_ '··' ';1 ~ ~-~:· ~- ';-t' i ~ .) .... ... ~ . , 

,25 

Mont illy ~d annual discha,rge . in thousand~ . of, ~~re-f eet 
•
1 

{; ' ~ '- -.. :': , ' ~- ' l . , \,: ·.: i '1 _; -.:l d ~ ' : ; \ , :,; _ •.; ., 

[Actual flow past the station!]. 
~-, '_' '~ · ', ,. '1<''_ ·~· ',-~--'. ,: ··;_.: > ~ , ·, t 

Water Oct. Nov. year 
Dec: · .. Jan. Feb~ Mar. . Apr·,~. ·May Jiu:ie July Aug. Sept. Annual 

'' 
, . , 

~928 - - ... ,k 
.,. , - .. .. ,. - - - 9.13 -

l929 
r . 

,96•4 · 61?~2 28.9 8.:3 3~2 1.-2 -11.9 9.5 ---· - -
1930 1.6 2. 2 :' - - '- 15.0· ' 26~0· 36.0 ·15.8 7 .'8 6.5 2.4 -

.. 
1931 2.4 1.6 1.2 1.0 '. 1.2 2.1 6.7 . 9~2 6~1 1.3 ~7 .4 · 331~9 
1932 .3 •. 4 .6 .• 5 3.2 43.7 29.5 18.7 8.6 6.1 1.9 1.3 115· 
1933 .5 .4 ' ' • .-2 .4 '-, i : .3 . 2.0 · 1~3 6.4 1.9 4.1 • 1.2' .7 19.4 
1934 .5 .4 . ·3 .2 ' .4 1~1 ' 1.1~ .5 .4 .3 0 4.8 10.0 
1935 1.2 • 5 .4 . ~6 .9 1·2 6~3 5.6 4.7 sr:4 .6 .5 27.9 

1936 .2 .3 .2 ' .1 . .2 31.8 5.3· 12.4 3.2 .05 .4 .7 54.8 
1937 .01 .09 .4 i.l 2.1 34.9 37.0 18.1 12.0 1.8 l:,_5.0 .7 122 
1938 .4 .4 .4 . ! ~4 .. 5.4 45.6 7.4 33.4 5.7 1.4 .2 .9 102 
1939 .2 ·.2 • 2; .3 .4 10.9 16.8 · 1.4' .9 2.8 .. 9 .04 35.0 
1940 0 0 •. 2 .;09 .1 1.0 5.8 4.9 14.'0 ' 1.4 .8 .02 28.3 

.. 

1941 0 .005 .2 ~3 .7 12.2 ' 15.3 . 2.7 1.2 1.0 .2 .02 33.8 
1942 0 0 1.0 .3 .5 3.8 6.8 308 90.2 36.0 32.8 16.0 495 
1943 7.3 5.1 2.6 ' 2.3 7.8 53.·1 152 130 90.4 i5o.a 33.0 14 •. 6 549 
1944 6.6 5.2 3.5 2.5 7.1 . 61.0 105 · 89.5 115 71. 6 ' 45.6 17.2 530 
1945 5.4 5.3 4.2 1.8 '14.8 63.3 67.9 53.3 101 27.9 11.2 2.7 359 

1946 1.4 1.3 1.3 1.0 8.1 63 •. 0 ; 37.'7 9~0 7.2 15.2 3.8 9.4 159 . 
1947 17.4 10.8 6.2 3.0 8.7 9. ·1 95.2 59.8 63.2 22.3 7.5 3.1 306 
1948 1.5 3.4 2.6 L4 .. : 5.1 94.'0 237 72.8 89.8 70.2 38.5 5.6 622 
1949 2.7 3.7 2.9 3.0 ' 1.8 86.4 . 91.0 36.1 29.2 4.9 4.2 3.6 270 

,. 

· BIG SIOUX RIVER AT ·AKROI-i, IOWA 

~onthly: and annual discharge ' in thousands of acre-feet 

. · [Actual flow past the stationJ ; 
·. 

Water Oct. Noy._\ :oec. Jan. ·~ Feb; Mar. · A~r . . May June July Aug. sept. Annual year 
1929 14.8 12.6 10.6 ' - - - 75.6 .. 72.6 79.7 44.4 16.0 11.4 -
1930 18 •. 2 18.3 8.5 4.8 43.2 43.0 22.4 68.9 ; 58.6 10.8 5•3 9.9 312 

1931 8.9 9.3 6.2 4.6 · 7~1 7.6 . 8.3 6.6 7.7 3.1 11.7 5.5 86.5 
1932 5.2 10.5 9.5: 7 .9i 36:o 251 60.1 34.7 58.7 19.4 35.0 18.0 546 
1933 6.7 4.7 4.2· 4.6 6.7 ·43.1 34.9 16.5 6.0 11.4 14.0 113 266 
1934 11.7 7.5 6 ;~ 2 5.5 5.6 7.9 12~5 I·· 4.5 85.4 22.1 6.9 5.3 181 
1935 9.4 6.0 2.7 2.5 27.9 63.1 24~6 ~1.4 19.1 13.7 19.2 5.7 215 

4.0 1.7 32p 
. '· 

1936 13.1 3.3 .7 42.3 55.0 23.2 5.0 13.3 36.7 514 
1937 4.7 4.6 3 '.9 2.0 4.4 101 156 121 .61.8 21.9 15.7 4.9 502 
1938 5.1 4.4 3 • .0 . 3'.0 11.6 289 46.6 69.3 37.0 138 22.2 128' . 757 
1939 20.1 14.7 12.8· 18.5 8.2 151 42.3 21.6 36.6 so.o 47.0 6.8 430 
1940 4.8 5.1 4~6 2.9 4.0 35.2 160 ~2.4 .34.2 13.2 8.0 3.5 · 308 

1941 .2.3 3.5 3.6! 4.2 16.3 198 108 29.4 25.9 13.5 3.6 2.3 411 
1942 4.2 4~7 5.3 3.0· 4.9 22 ·.1 24.i 186 283 89.6 159 146 .932 
1943 40.4 22.5 12~5 8 ·.1 88.s · 83.6 81.8 · . 29.8 246 120 74~5 .. . 38.3 846 
1944 20.7 24.2 22.0 · 11.8 112 121 . 76.9 '202 244 167 H>Er- I 11 •. 1 1,184 
1945 41.9 32.4 24.7 9.8 51.8 213 75.8 95.2 252 92.5 46:1 22.1 958 

1946 16.9 15.1 8.5 5.9 63.9 284 76;2 35.4; 41.2 50.9 .19. 2 31.6. 649 
1947 55.6 39.9 21.1 12;,6 28.4 47~2 2·26 . . 130 '' 213 82.9 22.5. 14.1 89:3 ' 
1948 14.0 17.2 9.2 s.a 28.4 272 ' 139 : ' 97.7 46.3 117 ' 71.3'' 32. 7 . ' 851 
1949 21.7 15.3 10:9 · 6 ·. 2 14.8' 237 . . 229 51.'4 . 34~2 21.1 17.8 17.5 677 



26 MISSOURI RIVER AT SIOUX CITY, IOWA 

Monthly andannual discharge in th~usanda of ~ere-feet 

[Actual flow past the station. Discharge for water years 1898-1928, 1933-38, not previously published, 
, computed by indirect methods as described in the accompanying text) 

-- . -- '" • ··· ... .... . . · ... .. . 
water Oct. Nov. Dec .. Jan. Feb. Mar. Apr. Mq June July Aug. Sept. Annual year · 
1898 900 800 500 500 800 _1,400 2,500 3,700 7,700 6,100 2,200 1,200 28,900 
1899 1,000 1,000 600 600 900 2,200 6~700 4,000 .5, 700 6,400 3,000 1,300 33,400 
'l-900 1,000 1,100 600 600 1,000 2,100 2,800 3,700 5,000 3,700 1,500 1,200 24,300 

. 1901 1,100 900 600 600 800 1,200 2,000 2,900 3,600 4,800 2,300 1,800 25,600 
'1902 1,100 800 600 600 800 1,400 2,300 2,500 4,100 3,500 2,400 '·1,400 21,500 
1903 1,100 1,000 600 600 800 1,700 2,200 2,700 4,100 4, 700 3,300 2;'100 24,900 
1904 1,400 1,000 700 700 1,000 1,700 4,300 3,100 5,400 4,300 2,100 1,300 27,000 
1905 900 800 500 500 900 1,600 1,200 1,800 3,600 5,200 2,400 900 20~300 

1906 700 800 700 600 700 1,700 3,000 2,800 6,900 4,100 3,000 2,500 27,500 
1907 1,600 1,300 900 900 1,100 4,000 3,900 3,700 6,000 6,500 3,000 1,600 34,500 
1908 1,800 1,600 900 800 1,200 1,900 2,500 3,300 9,100 6,100 2, 700 1,300 33,200 
1909 1,300 1,400 1,300 900 1,600 2,500 2,900 2,100 8,700 7,600 3,700 1,900 35,900 
1910 1,300 1,100 700 700 1,800 4,900 2,200 3,100 3,700 2,300 1,400 900 24,100 

1911 900 800 500 500 700 1,400 1,700 1,700 4,500 4,200 2,500 2,100 21,500 
1912 1;600 1,000 800 800 1,000 2,000 5,700 3,200 4,900 4,800 3,300 2,400 31,500 
1913 2,000 1,800 1,700 1,100 1,100 1,700 3,900 2,800 5,300 4,500 2,900 1,900 30,700 
1914 1,500 1,500 1,300 900 1,100 1,800 2,500 3,300 5,800 4,200 2,100 1,500 27,500 
1915 1,600 2,000 1,100 1,100 1,300 1,900 4,200 :3,000 5,200 5,100 3,700 2,500 32,700 

1916 2,200 1,600 1,000 800 1,200 4,100 4,900 3,500 4,400 6,600 2,600 1,300 34,200 
1917 1,400 1,400 800 800 1,400 2,400 5,900 4,500 6,000 5,200 2,000 1,500 33,300 
1918 . 1,400 1,400 800 800 1,300 3,600 2,600 2,600 4,500 5,400 2,300 1,300 28,000 
1919 700 800 400 1,200 1;000 2,000 2,300 1,500 2,100 1,300 500 400 14,200 
1920 600 500 500 500 1,000 .3, 200 3,900 4,800 5,500 4,800 2,000 1,000 28,300 

1921 800 800 900 600 1,200 1, 700 2,000 2,500 6,600 4,100 1,600 900 23,700 
1922 500 600 500 500 1,000 2,300 3,300 2,800 5,200 3,600 2,200 900 23,400 
1923 800 1,000 500 500 800 1,800 2,800 2,700 5,200 5,200 3,700 1,600 26,600 
1924 3,200 2,200 1,400 1,000 1,300 2,500 4,300 3,000 5,000 3,500 2,000 1,000 30,400 
1925 1,300 1,400 800 800 1,100 2,600 4,000 2,800 5,400 4,300 1,600 900 27,000 

1926 1,200 1,100 700 700 1,000 1,900 1,400 3,100 4,000 3,300 1,700 1,700 21,800 
1927 1,500 1,100 600 600 1,100 2,100 4,000 6,000 9,800 5,200 2,600 2,100 36,700 
1928 1,600 1,100 800 800 3,300 3,400 2,500 2,900 4, 700 5,500 3,000 1,300 30,900 
1929 1,100 1,120 . 658 627 639 3,280 3,430 2,450 6,600 3,260 1,290 803 25,257 
1930 1,000 893 504 589 911 2,930 2,580 2,530 2,500 1,640 ' 1,210 1,170 ,18;457 

1931 1,050 857 485 534 905 1,030 1,150 898 1,950 1,350 664 499 11,372: 
1932 640 600 380 450 530 1~600 2,020 2,680 4,730 3,440 1,420 910 19,400 
1933 750 600 370 560 500 1, 700 ·1, 930 2,660 4,260 2,430 910 1,230 17,900 
1934 730 750 560 460 650 1,580 1,240 1,600 1,840 1,190 580 420 11,600 
1935 520 620 360 350 590 920 1,430 1,460 3,360 3,020 1,150 620 14,400 

1936 540 430 450 440 410 2,720 1,800 1,820 2,400 1,380 750 660 13,800 
1937 570 630 480 420 . 350 1,140 1,760 1,170 3,400 3,100 1,170 510 14,700 
1938 660 570 330 440 460 2,420 1,360 :1,280 2,800 4,850 1,830 1,600 18,600 
1939 1,218 ' 999 650 821 524 1,610 3,560 1,867 2,982 _2,355 1,089 665 18,340 
1940· 607 678 648 230 321 592 1,376 1,437 1,763 1,380 1,302 955 11,289 

1941 857 511 478 463 442 860 1,700 1,352 3,177 1,678 1,363 1,549 14,430 
1942 1,385 1,034 492 423 461 1,?94 1,721 4,684 4,370 2,312 1,556 1,445 21,177 
1943 1,370 1,372 465 543 556 1,792 :5,506 1,948 4,067 4,118 1,827 1,766 25,330 

· 1944 1,693 1,678 1,068 926 984 1,138 4, 700 2,185 5,463 5,032 2,285 1,660 28,812 
1945 1,594 1,668 862 913 1,294 3,625 1,867 1,1~6 2,994 2,999 1,726 1,405 22,063 

1946 1,781 1,192 565 588 686 1,880 1,477 1,449 2,652 2,600 1,350 1,835 18,055 
1947 2,179 1,351 456 692 826 1,533 4,479 3,104 4,624 3,781 2,421 1,977 27,423 
1948 2,300 1,744 752 802 798 2,498 3;792 2,222 4,636 3,963 2,569 1,855 27,931 
1949 2,347 1,996 ·672 735 842 3,022 4,903 2,265 2,654 2,109 1,748 1,822 25,115 



~~~~r 
1939 
1940 

1941 
1942 
1943 
1944 
19'45 

1946 
1947 
1948 
1949 

Water 
year 

1929 
1930 

1931 
1932 
1933 
1934 
1935 

1936 
1937 
1938 
1939 
19.40 

1941 
1942 
1943 
1944 
1945 

1946 
1947 
1948 
1949 

-LIT_::I'LE SIOUX RIVE~ -~~~-!{. TURIN (BLENCOE)~ . IQY/A_ 

Monthly and annual discharge in thousands of acre-feet 

[Includes flow in Monona-Harrison ditch which by-pa .:;ses gaging station.] 

Oct . Nov.l 

5.1\ -
6.0 

7.9 8.41 
48.5 65.4 
38.3 20.71 
18.7 25.2 
46.7 34.51 

30.8 25.11 
40.3 52.71 
13.0 19.5 

,6.5 11.4 

Oct .. Nov. 

1,210 1,210 
1,010 "'916 

1,030 922 
640 672 
750 660 
752 733 
510 627 

544 456 
575 590 
641 576 

1,308 1,017 
617 680 

810 545-
1,443 1,106 
1,381 1,339 
1, 719 1,721 
1,592 1,705 

'\ 1,797 1,206 
2,113 1,387 
2,213 i,739 
2,339 2,040 

Dec. Jan. Feb. Mar. Apr . I May . June . July 

I - ... 31. ~1 - 41.6 31. -7 ·39.9 - 2.71 4.7 2.7 24.41 17.9 73.6 55.2 

14.61 11.5 39.8 102 I 7-0.9 34.41 "46.4 34.1 
42.3 32.4 43.3 64.0 82.1 . 84.51202 110 
11.4 8.8 146 128 58.6 42.1 137 249 
26.6 14.5 49.9 76.2 63.5 195 333 221 
23.2 14.3 68.4 315 129 180 375 145 

-. 

23.2 29.3 206 1172 69.6 103 82.4 42.'7 
33.3 19.0 57.5 129 170 192 237 165 
17.2 14.3 102 260 59.0 56.2 33.7 43.9 
8.9 19.2 28.9 236 112 67.8 81.2 27.5 

MISSOURI RIVER AT OMAHA; NEBR. 

Monthly and annual disch~rge in thousand!; of acre-feet 

[Actual flow past the station] 

Dec. Jan. Feb. Mar. Apr. May June · .. _July 

658 571 655 3,440 ~,970 ' 2,430 ,,6, 780 ! 3~38~ 
487 621 994 3,170 2,620 2,610 2,490 1,700 

499 550 911 1,050 1,190 885 1,900 1,410 
384 464 548 j1, 680 2,060 2,690 41740 3,460 
342 590 529 1,790 2,040 2,360 3,950 2,580 
558 462 731 1,497 1,253 1,387 1,903 1,408 
376 358 584 966 1,421 1,514 3,305 .3,129 

436 419 399 2,853 1,914 1,792 2,286 1,428 
525 407 352 1,267 1,800 1,226 3,374 3,234 
317 418 499 2,459 1,437 1,384 2,560 4,832 
641 826 528 1,663 3,624 1,825 3,001 2,504 
678 228 327 620 1,412 1,435 1,883 1,498 

494 504 525 975 1,783 1,352 3,202 1,771 
602 465 508 1,452 _1,796 4,933 4,704 2,655 
499 579 782 1;695 5,593 1,937 4,159 4,560 

1,039 941 1,061 1,469 4,582 2,300 5,974 5:,172 
. 836 930 1,442 4,002 2,160 1,523 3,439 3,·-237 

592 666 855 1,904 1,519 1,508 2,525 2,'522 . 
517 714 865 1,582 4,679 3,165 4,708 4,567 
724 . 784 1,046 2,907 3,604 2,215 4,498 4,092 
686 742 951 3,321. 5,477 2.;309 2,739 2,158 

.Aug . .. Sept. 

42· 7· : G!..O 
63.3 14.3 

- -
8~1 54.0 . 

63.2 72.6 
93~9 45.3 

143 . 9·9.0 
215 39~· 6 

21.6 26.8 
26.1 13.1 
39~3 10 .• 1 

. 16~6 56.6 

Aug. Sept. 

' 1~380 . 851 
1,190 1,230 

689 578 
1,430 982 

990 1,220 
614 437 

1,235 640 

752 751 
1,406 541 

.1, 859 2,044 
1,172 710 
1 ·, 437 1·,ooa 

1r366 1,622 
1,689 1,472 
1;;986 1,850 
2;433 1,733 
2 ',058 1,434 

1,345 1,795 
2,486 1,961 
2,678 1, 883" 
;1,831 1;814 

27 

Annual 

~ -
~04 

432 
910 
979 

1,256 
1;586 

832 
1,135 

668 
672 

Annual 

26,535 
19,038 

11,614 
19,750 _ 
17 , f8Ql 
11,735 
14,665 

14,030 
15,297 
19,026 
18~819 
-~1,823 

14,949 
22,825 . 
26,360 
30,144 
24,358 

18,234 
28,744 
28,383 
26,407 



_., · .. .. - ... .; . 
. . . ··pLATTE . RIVER NEAR ASHLAND, NEBR. 28 , 

Monthly and annual discharge in thousands of acre-feet 

[Actual _flow past ~he station] 
. , -·· .. : ' 

water __ -OcL .. Noy~- -· Dec;; -Jan. Feb. Mar. Apr. May ·- J-une · - July Aug. ·· Sept . . Annual year · - .- ... .. --
1928 - -- . - - - - - - - -· - 126 -
1929 257 444 261 215 189 762 637 652 952 408 132 254 5,16~ 
1930 410 337 123 ' 191 600 419 512 990 637 143 272 336 .4,970 

: 

1931 501 434 403 ' 400 479 4.35 466 -348 . 226. 117 107 139 4,055 
1932 .. 148 217 347 196 ' 513 . 713 323 345 .744 l-44 349 170 4,209 
1933 .222 213 148 277 240 539 387 542 218 · 298 159 210 3,453 
1934 200 264 279 222 299 358 236 126 169 90.6 94.2 !30 2,468 
1935 ' 166 170 110 143 300 323 322 587 1,217 229 152 187 3,906 

" 

1936 140 218 220 128 115 790 223 260 160 53.B 66.0 119 2,493 
1937 116 .135 . 117 51.0 166 625 236 221 294 151 1l9 126 2,357 

-·1938 - 137 .:. ... 158 .. 180 ·241 ' · 143 493 257 401 281 364 -99.4 286 3,040 
1939 139 183 252 254 121 479 369 238 228 125 98.8 54.9 2,542 
1940 90.4 116 125 78.0 136 351 213 188 446 63.5 96.5 53.4 1,957 

1941 101 129 115 116 269 317 296 230 273 107 40.5 167 2,160 
1942 179 166 152 153 168 412 243 ?65 . 746 298 116 322 3, 720 
1943 170 177 178 164 457 273 311 247 537 273 73.6 93.0 2,954 
1944 io6 180 130 226 282 386 593 732 945 297 143 190 4,210 
1945 178 222 200 25-a 273 468 320 419 855. 445 158 130 3,926 

1946 229 209 147 273 . 355 397 230 - 238 323 134 77.4 192 2,804 
1947 522 409 306 202 293 445 491 321-_ 1,616 598 124 132 5,459 
19,48 : 163 232 ?54 .-187 362 882 305 205 288 238 426 142 3,684 
1949 1.55 228 210 .177 24.3 1,215 740 533 826 412 146 220 5,105 

MISSOURI RIVER AT NEBRASKA CITY. NEBR. 

_,; .;;. .·• Monthly and annual discharge in thousan<:ls 'of acre-feet 

. \ : 
[Actual flow past the station]_ 

.. . . 

~~:1,_r . · Oct • .J Nov. Dec . . Jan. Feb. Mar. Apr. ~ay June July Aug. Sept. Annual 

1929. 
.. - - - ·- - - - - - - - 1,120 -

1~30· . 1,480 1,430 ' 627 . 824 1,690 3,600 3,150 3,960 3,210 2,120 1,520 1,670 25,281 
·-· 

928 1931 1,560 .1,480 904 1,410 1,520 1,690 1,310 2,il40 1,590 806 762 16,100 
~93? 824 910 744 695 1,060 2,580 2,520 3,000 5,560 3,770 1,940 1,210 24,813 
1933 ' 1,030 946 . 458 959 778 2,330 2,530 2;960 4,210 2,950 1,210 1,520 21, 8S.l 
1934 ~5 995 893 731 1,062 1,857 1,552 1,518 2,092 1,5~0 705 · 600 14,480 
1.935 6~0 '834 .502. · 474 928 1,320 1~701 2~238 4,_657 3,476 1,453 846 19,109 

,· ... , ·- · ' .• . ; 

- 1936 7Q7. . · ~ · 1.?2 . 624: . ---466 490 3,862 21199 2,123 2,463 1,509 832 896 16,893 
1937 681 7.40 666 413 586 1,963. 2,065 1,490 3,688 3,517 1,617 688 18,114 
'Ii38 -772 . _ _, !f-5-1 .. 486 660 701 2,949 1,759 '1,851 2,810 5,211 2,071 2·,405 22,412 
1939 1,482 1,214 882 1,056 702 2,161 3,994 2,038 3,235 2,673 1,300 780 21,517 
1940 718 797 815 308 466 1_,045 1,627 1,662 ~,355 1,580 1,599 1,080 14,052 

1941 886 712 596 658 803 1,287 2,049 1,546 3,475 1,918 1,394 1,800 17,124 
1942 1,614 1,256 842 631 762 1,853 2,000 5,495 5,504 3,085 1,856 1,884 , 26,782 
1943 1,538 1,581 698 785 1,287 2,005 5,821 2,197 4,975 5,053 2,092 2,004 ; 30,036 
1944 1,855 1,901 1,130 1,168 1,311 2,028 5,406 3,343 7,352 5,680 2,740 1,920 35,834 
1945 1,740 1,890 962 1,181 1,779 4,603 2,779 2,117 4,609 3,860 2,304 1,550 29,374 

1946 2,002 1,414 673 912 1,215 2,295 1,790 1,718 2,989 2, 710 1,463 1,980 21,161 
1947 2,709 1,810 . 881 911 1,191 2,054 5,099 3,492 6,592 5,429 2,608 2,054 34,830 
1948 2,369 2,047 1,037 · 930 1,437 3,969 r-3,840 2,474 4,611 4,404 3,227 2,150 32,495 
1949 2,504 2,234 963 963 1,275 5,105 !6_,J188 2,948 3,642 2,712 2,026 2,075 32,635 



NISHNABOTNA RIVER . ABOVE HAMBURG, IOWA 29 

Monthly and annUal discharge in thousands 'of acre.:.feet 

[Actual flow past the station} 

~~~~r Oct. Nov. Dec. Jan. Feb. Mar. Apr .. May June • July Aug . ~ept. Annual 

1922 - - - - - - 149 33.6 48.9 92.8 111 53.·3 -
1923 16.9 32.9 15.4 17.1 10.3 99.5 56.5 42.8 - - 93.8 59.3 -

1929 23.9 53.3 67.6 26.1 26.1 226 130 83.0 70.2 124 24.8 21.1 876 
1930 26.3 35.3 25.7 17.1 53.0 25.4 18.9 35.2 40.2 9 .. 6 11.4 6.1 304 

1931 · 1.0 8.8 6.5 6.5 6.8 7.1 7.4 14.7 99.4 21.6 20.6 41.3 248 
1932 59.7 132 89.2 140 147 123 84.5 109 165 69.5 184 49.1 1,352 
1933 27.2 29.5 30.4 65.2 20.8 33.0 35.6 23.2 14.5 15.4 21.9 26.1 343 
1934 7.9 6.3 8.2 18.3 9.2 9.5 1.1 4.2 21.9 15.2 1.0 15.3 125 
1935 12.0 17.1 1.0 33.7 25.1 30.9 5.5 15.2 78.2 18.1 13.7 5.5 262 

1936 11.8 18.6 5.6 3.9 31.8 236 21.6 24.3 39.1 3.2 2.1 98.1 496 
1937 16.9 5.6 8.0 6.1 132 106 24.4 54.4 27.0 27.1 22.6 2.6 433 
1938 2.4 2.6 1.7 1.9 4.2 8.5 11.0 27.0 32.3 31.0 43.0 . 73.9 240 
1939 6.9 8.6 4.4 4.4 20.0 191 10.8 6.7 56.4 76.8 64.5 4.4 455 
1940 4.0 2.9 3.0 1.3 1.7 41.2 13.2 10.6 15.6 ~0.9 151 9.3 315 

1941 5.3 8.4 7.6 10.8 18.3 22.7 29.0 14.9 154 31.5 9.3 75.2 387 
1942 98.4 62.0 47.7 61.5 47.0 88.0 49.9 141 139 104 38.3 51.5 928 
1943 18.3 13.9 19.1 13.6 100 56.1 27.5 75.1 163 43.4 65 .. 2 20~1 615 
1944 1.1 10.0 7.4 10.8 15.6 34.0 70.4 182 298 106 96.5 31.2 870 
1945 35.4 20.6 11.8 16.1 38.0 149 146 334 278 133 106 32.7 1,301 

1946 24.5 21.1 17.6 65.8 127 108 39.2 65.3 105 38.1 '75~5 120 807 
1947 98.8 65.4 39.2 32.4 42.8 66.0 163 123 978 178 53.0 '22.3 1,862 
1948 20.2 26.4 21.0 17.8 93.0 253 65.0 39.6 18.5 60.2 36.4 24.7 676 
1949 9.9 18.1 15.6 84.1 67.0 292 47.8 46.0 124 48.1 19.4 17.5 790 

MISSOURI RIVER AT ST. JOSEPH, MO. 

Monthly and annual discharge iri thousands of acre-feet 

(Actual now past the stationJ 

Water Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Annual _year 

1928 - - - - - - - - - - 3,23.0 2,270 -
1929 1,660 1,960 1,260 818 1,120 4,430 4,790 3,300 8,270 4,880 1,810 1,200 35,498 
1930 1,570 1;590 787 873 1,810 3,670 3;200 4,140 3,420 2,150 1,560 1,760 26,530 

1931 1,590 1,540 972 910 1,430 1,560 1,760 1,350 2,310 1,800 855 940 17,017 
1932 984 1,320 1,090 1,250 1,500 2,780 2,780 3,170 5,860 4,160 2,360 1,420 28,674 
1933 1,090 1,040 547 1,090 811 2,270 2,680 2,940 4,220 3,130 1,300 ] ,600 22,718 
1934 1,006 .999 960 768 1,098 1,835 1,564 1,513 2,115 1,614 718 657 14,847 
1935 757 907 548 507 966 1,416 1,687 2,424 5,032 3,759 1;527 912 20,442 

1936 746 828 649 492 599 4,273 2,338 2,311 2,686 1,620 865 1,114 1~,521 
1937 743 744 657 413 824 2,243 2,162 1,660 3,492 3,811 1,815 773 19,337 
1938 767 110 467 656 728 2,840 1,952 2,094 2,835 5,315 2,272 2,549 23,245 
1939 1,561 1,246 900 1,027 778 2,570 4,022 1,990 3,515 2,989 1,482 856 22,936 
1940 728 800 847 309 483 1,139 1,637 1,730 2,384 1,715 1,940 1,165 14,877 

1941 901 783 n12 702 857 1,323 2,137 1,667 3,883 2,051 1,406 2,116 18,438 
1942 2,184 1,636 1,016 822 904 2,162 2,160 5,850 5,956 3,401 2 . 095 2,027 30,213 
1943 1,618 1,569 832 884 1,446 1,967 5,901 2,487 5,642 5,262 2,224 2,043 31,875 
1944 1,870 1,955 1,154 1,167 1,300 2,172 5,740 4,086 1,337 6,234 3,105 2,190 38,310 
1945 1,884 1,951 1,030 1,346 1,964 5,009 3,489 3,184 5,272 4,192 2,607 1,629 33,557 

1946 2,121 1,510 614 981 1,430 2~690 2,022 1,872 3,354 2,912 1,638 2,451 23,595 
1947 2,872 2,019 1,008 956 1,154 2,082 5,541 3,771 8,234 6,196 2,729 2,145 38,707 
1948 2,434 2,236 1,122 966 1,522 4,541 3,978 2,655 4,513 4,580 3,560 2,190 34,297 
1949 2,509 2,425 1,056 1,067 1,539 5,636 6,271 3,028 4,836 3,150 2,177 2,288 35,982 



30 MISSqURI RIVER . A'!: LEA VE~\VOR Tli• , ~~S~., . 

Mon~ly and annual discharge in thoq.sands o~ acre~f~t;)t 
' - • • ". : • • ' • • - .. - ' : : • ; ~ ' :. ' : • • • ; ·_. .' -. -: . > ... 1 ~ 

[Actual flow past the station] 

Water 
O~t:' . -_N9v; · Dec . ' Jan .. Feb: Mar. Apr . May June · July ,Apg. Sept. Annual year 

1922 - .. - .. - 5,530 3,870 .8,030 s,aao 3,060 1,360 - - - -- - -
1923 1,090 1,530 793 1,150 1,160 2,410 4;200 2,920 '7 , i970 9,1QO 5,470 2,160 39;953 
1924 4,3aO 2_,320 1,770 9a4 1,520 3,420 5,190 3,510 8,150 6,050 2,880 1,520 41~694 
1925 1,540 1,650 824 a24 1,aso 2,900 4,120 2,990 7,910 5,9aO 2,570 1,460 34,618 

1926 1,800 1,840 965 1,220 1,950 2,430 2,010 2,aoo 3,4so 2,930 1,990 3,030 26,415 
1927 2,1aO 1,3aO 947 1,130 1,aao 2,730 6,130 6,950 10,300 8.,4aO 3,4aO 2,1aO 47,767 
1928 2,110 1,620 762 1,550 2,3aO 3,540 3,790 :5,310 6,550 6,400 3,a70 2,340 3a,222 
19~9J 1,760 2,420 1,410 a92 1,210 4,540 5,120 3,360 a, 750 4,9ao 1,990 1,270 37,702 

PLATTE RIVER NEAR AGENCY, MO . 

. Monthly and annual discharge in thousands of acre-feet 

[Actual flow past the :afation] , 

water Oct. Nov. . Dec. Jan. Feb . Mar. Apr. May June July Aug. Sept. / Annual year 
~ - · ·-·· . ·- 1 . ' 

17.9 
... .... . 

1924 t-

3.3 - !- -- I - - - 2)..3 7a.4 22.1 -
1925 · 4.2 14.0 4.0· 36.9 21.6 32.9 ~~g:l ·~- 2 109 ; 7.a 4a.s 46.7 350 

1926 61.8 . 26.7 10.6 36.4 46.5 22.4 2a.2 9.0 7a.2 16;.7 9.4 467 a13 
1927 242 ' 21.3 13.3 s.a 23.3 39.1 317 42.;3 40.1 . 9.0 14.7 3.7 773 
192a 41.4 S..7 2.7 4.a 24.3 6.6 15.2 5.0 172 118 27.4 1a3 606 
1929 53.7 244 a6.a 10.7 sa.o 324 290 al.O 219 140 13.4 5.4 1,526 
1930 20.7 50.2 13.0 6.6 53.4 18.6 17.5 69.0 74.0 15.9 - - -
1932 - - J - - - - - - 121 ·25.3 105 9.4 -
1933 2.7 10.4 2a.3 12.6 4.4 14.1 2a.o 22.3 4.0 10.6 30.3 34.4 2o2 

- · 
1934 6.4 ·2.2 -~L2 4. 2; 1.9 3.6 4.;2 6.6 I 5.4 .9 .2 10.0 4~-
1935 14.5 ·- 54[.4 15.0 a.4 19,.1 20.4 6.5 125 340 22.5 1.7 4.2 632 

a 

1936 1.9 16.9 4:9 2.0 64.9 9a.7 5.5 4a.3 10.2 .6 .2 30.1 2a4 
1937 11.2 1.2 s.a 13.3 93.6 101 22.5 42.a 13.1 ao.s 5.9 .a 392 
193a .7 .4 .5 .a .a .a 4.5 24.3 44.2 1.2 14.a a.2 101 
1939 -.3 .a .. . 3 - .s .9 96.4 17.1 4.0 97.9 35.7 s.a .5 260. 
1940 .3 .a .4 .2 .a 10.6 4.6 16.0 19.1 10.6 50.1 2.6 116 

·-
1941 .-s 1.,0 .9 4.8 20.3 a.s 24.3 .14.4 191 5.1 1.2 67~5 340 
1942 ' 162 . 129 4'9.1 95~9 31.5 14a 2i.6 ' 83.1 255 26.1 42.7 -2_0.~ 1,064 
1943 15.a 11.·2 - 30.0 9.5 3a.-1 14.8 a.2 96.5 450 22.0 40.7 a.s 745 
1944 2.a 2.0 1.9 4.1 7.1 43.1 292 _27a 76.3 5.1 74.a 7.1 794 
1945 17.5 9.0 . 43.2 •4a•4 55.1 157 244 257 205 54.0 19.2 10.6 1,100 

1946 17. 9' 3.5. 4~3 100 15.2 152 .34.6 71 •. 4 54.4 9.2 2.6 6.3 471 
1947 4.4 ~.9• •, 2~2 2.7 6.1 34.a 202 · 65.1 812 32.1 3.1 2.1 1,170 
194a 1.9 2.a 9.7 . 2.3 25•1 122 27 ~ 6 34.0 36.5 29.2 1a.1 2.a 312 
1949 2.4 2.9 1.6 40.5 141 94.9 29.4 10.1 160 67.4 9.a 9.4 __ 56~ 

·'~ t ...._. . I i , 



KANSAS .RIVER AT BONNER SPRINGS, Ki\.NS. 31 

Mont~ly and annual discharge i~ thousands of acre-feet 

{Actual flow past the s~a~ion] 

water Oct. Nov. Dec . Jan. Feb. Mar. _year Apr: May June July Aug. Sept. Annual 

1917 - ; 
253 173 -- i 

. . -
"' - - - - -

1918 122 87.5 .,.. . . .. .. - 144 110 378 337 135 116 .. 143 -
1919 132 176 106 173 .. ' 205 885 732 .781 .1, 210 . 308 148 280 5,136 
1920 303 169 141 .170 200 153 445 . 330 . 201 289 189 358 2,948 

1921 99.6 107 107 124 124 188 163 7261 478 520 352 226 3,215 
1922 103 77.4 -83.0 76.9 . 90.5 373 666 406 233 682 197 93.4 3,081 
1923 53.4 282 103 "103 76.6 120 152 387 1,7101 750 304 206 4,247 
1924 422 154 133 112 148 ' 165 197 173. 273 344 332 197 2,650 
1925 77.5 61.9 86.1 - 49.5 !54 138 286 186 976 232 291 179 2,717 

1926 95.9 90.5 76.2 73.2 154 152 331 158 146 141 135 690 2,243 
1927 555 183 125 111 125 187 [,810 589 1,160 493 1,250 708 7,296 
1928 633 197 ·145 148 253 167 293 181 545 904 1,010 289 4,765 
1929 207 756 327 18.8 .365 . 601 ~;170 806 1,370 418 221 109 6,538 
1930 128 132 103 85,;5 . 170 123 237 1,270 833 213 275 350 3,920 

1931 270 259 197 134 136 163 236 352 276 192 309 408 2,932 
1932 191 965 336 343 318 346 280 221 575 477 225 304 4,581 
1933 109 77.7 72.1 86.2 78.9 116 19i 369 105 125 183 407 1,920 
1934 120 80.-2 . 95.0 84.9 76.5 97.0 78.2 126 172 72.6 . 28.0 90.3 1,121 
1935 71.8 107 75.0 54.7 66.3 70.4 54.4 1,160 2,4.22 686 200 506 5,474 

1936 240 257 169 126 222 279 114 617 251 68.0 34.0 92.~ 2,469 
1937 102 37.0 45.1 42.8 441 292 122 105 314 .232 191 113 2,037 
1938 52.3 38.6 39.2 . 4.9.16 . 58.8 85.6 95.6 894 935 366 334 178 3,127 
1939 80.6 65.2 51.1 59.6 48.0 239 332 135 658 293 .286 49.4 2,297 
1940 32.6 30,9 36.1 2.5.1' ' 45.9 117 75.5 223 204 89.2 189 168 1,236 

1941 59.4 57.5 61.3 115 1p5 154 260 236 1,616 406 421 699 4,250 
1942 2,270 697 410 396 . 307 409 433 1,004 1-,570 558 442 1,103 . 9' 599 
1943 . 404 205 332 234 451 201 275 449 2,659 499 227 96.'4 6,032 
1944 90.2 82.0 -69-·2 84.9 98;6 504 12,113 1;649 953 709 ~,233 79'2 8,378 
1945 297 194 •776 · . -252 " 24.4 804 11,777 2,401 1,662 1,669 404 173 10,653 ' 

1946 241 136 100 19.4 155 310 244 294 379 .513 232 807 3,605 
1947 .675 . 479 235 183 157 428 1,296 "4S3 2,375 725 187 98.6 7,332 
1948 79.7 74_.4 132 . 104 202 " ~,273 325 372 484 1,294 539 175 5,054 
1949 97.6 106 105 558 ~,155 ~,170 493 983 1,795 969 287 528 8,247 



32 MISSOURI RIVE:if AT KANSAS CITY, MO . . . 
' 

Monthly ,.nd annual disc;:harge in thousands of acre-feet 

(Actual fiow past the station. Dis.charge for water years 1898~1928, not previously published, ;computed by 
indirect methods as described in the accompanying text. ) · I · 

Water 
year 1 

1898 
1899 
1900 

1901 
1902 
1903 
1904 
1905 

1906 
1907 
1908 
1909 
1910 

1911 
1912 
1913 
1914 
1915 

1916 
1917 
1918 
1919 
1920 

1921 
1922 
1923 
1924 
1925 

1926 
1927 
1928 
192.9 
1930 

1931 
1932 
1933 
1934 
1935 

1936 
1937 
1938 
1939 
1940 

1941 
1942 
1943 
1944 
1945 

1946 
1947 
1948 
1949 

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Annual 

1,:3oo 1,5oo ,1,ooo 1,4oo 1,1oo 2,3oo 2,8oc 5,4oo 1o,ooo 1,5oo 3,2oo 2,2oo ·· 4o;:3oo; 
1,9001,700 1,6001,7001,500 2,700 7,50C 7,70010,10011,200 5,600 2,200 55,·400 
1,600 1,700 1,600 1,5'00 1,400 3,300 4,00C 5,800 6,800 5,400 3:'100 2,700 38,900 

2 ,40C 2,400 1,500 1,509 1, 900 3 ,OOC 5, OOC 3, 600 .:a;, 500 5, 200 2,800 2,400 40,200 
-2,30C 2,000 1,400 1,600 1,500 3,100 4,20C 4,300 7,900 10,800 4,500 3, 700 47,300 
·4,000 2,300 1,500 1,900 1,700 5,100 3,600 6,900 13,300 6,900 7,100 5,700 60,000 
3 ",100 2,500 1,600 1,800 1,800 2,900 6,900 7,100 10,600 10,300 ~,800 2,400 54,800 
2,000 1,800 1,300 800 1,500 4,5001"'5, 100-115,000 *6, 100 *9, 200 *4, 700~~, 200 44,800 

!2 ~3001*2, 400 "'1, _~00 
2,600 2,500 1,500 
2,400 2,000 1,700 
2,500 2,400 1,700 
2,200 3,600 2,400 

1,700 1,900 2,800 5,600 4,300 8,000 5,600 
1,800 3,100 5,300 5,200 4,100 9,400 12,200 
1,300 2,300 3,400 3,000 4,800 17,900 10,700 
1,300 1,900 5,600 4,200 3,700 10,200 13,700 
4,100 2,100 6,500 3,500 4,400 4,600 2,900 

4,300 3,500 44,206 
6,600 2~900 57,200 
4,700 2,500 56,700 
4,600 2,900 54,700 
2,300 2,100 4CJ~700 

1,600 1,300 900 1,100 2,000 2,300 2z600 2,200 3,700 4,500 3,200 2,400 
2,800 1,600 1,500 900 1,400 4,10010,800 4,800 5,700 5,200 3,800 ~~800 
3,100 2,7001,6001,3001,400 2,-700 6,600 5,800 6,800 5,900 3,400 2,400 

·2,300 2,200 2,40Q 1,400 1,200 3,000 3,600 4,100 8,700 6,000 ~,700 3,200 
2,600 2,1001,3001,400 3,200 4,000 6,.900 6,10014,10016,30010,500 4,800 

27,800 
45,400 
43,700 
40,800 
73,900 

4,700 . 3,000 2,200 1,800 3,500 6,100 7;900 
2,400 2,400 1,400 1,400 1,700 3,500 8,500 
2,.000 1,900 1,500 1,500 2,100 4,700 5,200 
2,500 2,900 2,200 1,900 2,600 4,800 6,700 
2,000\,900 1,200 1,800 2,100 4,200 7,800 

6,600 1,200 9,700 4,800 2,800 
6,600 13,400 8,900 3,7QQ 2,200 
4,500 7,100 6,700 · 3,900 3,300 
5,000 6,400 3,500 i 1,600 1,600 
9,300 8,400 9,000 ' 3,600 2,500 

60,900 
56,100 
44,400 
41,700 
53,800 

i,8oo 2,ooo 1,900 1,500 2,200 2,800 2,9oo 
1,800 1,800 1,500 1,300 1,.800 4,200 6,300 
1,200 2,000 900 1,300 1,200 2,700 4,400 
4,800 2,50Q 1,900 1,200 1,800 3,700 5,500 
1,600 1, 700 900 900 2,100 3,100 4,500 

4,200 8,200 7,000 3,400 2,700 40,600 
4,400 8,300 7,100 3,300 1,600 43,400 
3,400 9,800 9,900 5,800 2,400 ,45,000 
3,800 9,000 6,600 3,300 1,800 . ,45, 900 
3,200 9,200 6,4QQ 3,000 1,800 3fi,400 

2,0_00 2,000 1,100 1,400 2,200 2,600 2,400 
3,300 1,600 1,100 1;300 2,100 3,000 8,700 
2,800 1,800 9001,700 2,700 3,700 4,100 
1,97C 3,440 1,950 1,290 1,670 5,520 6,550 
1,730 1,890 916 972 2,Q40 3,840 3,460 

3,200 3;800 3.100 2,100 4,900 30~800 
7,600 11,600 9,000 4,800 2,900 57,000 
3,500 7,500 7 1 QQO 4,650 2,710 43,660 
4,750 10~§QQ §,600 2~180 1,360 46,880 
5,610 ·~370 2,450 1,850 2,180 ~l.J_~Q~ 

1,870 1,820 1,200 1,070 1,580 1,740 2,020 1,730 
. 1,290 2,800 1,550 1,820 1,810 3,170 3;300 3,480 
1,220 1,15o 676 1,210 889 2,:s1o 3;o1o 3,:seo 
1,189 1,072 1,105 827 1,185 1,912 1,668 1,624 

872 1,080 684 564 1,061 1,512 1,726 3,883 

2,560 2,090 
6,840 4,750 
4,330 3,300 
2,275 1,735 
8,010 4,760 

1,029 1,161 
904 787 
813 "854 

1,68C 1,338 
760 831 

833 561 905 4,709 2,589 2,994 3,000 
701 468 1,361 2,641 2,308 1,858 3,642 
486 705 797 2, 775 2,228 3,120 .. .. 3,816 
971 1,06~ 852 2,894 4,409 2,095 4,339 
910 308 535 1,294 1,694 2,041 .2,604 

1,756 
4,290 
5, 705 
~,,!3 
1,865 

994 
4,814 
2,121 
2,024 
2,289 

860 
2,633 
1,869 
2,069 
2,302 

679 954 .i,-67~ 
1,574 1,295 1,314 
1,283 1,231 1,917 
1,316 1,242 1,414 
2,159 -1,614 2,321 

1,474 2,~11 1,941 
2,717 2,816 7,118 
2,174 6,174 3;·149 
2,891 8,529 6,254 
6,223 5,91C 6,155 

5,831 
7,988 
9,149 
8,469 
7,430 

2,566 
4,291 
5,913 
7,276 
8,175 

2,374 1,683 764 1,361 1,572 3,079 2,33C 2,175 3,579 3,436 
3,448 2,446 1,257 1,089 1,242 2,616 7,321 4,485 11,480 7,428 
2,473 2,342 1,344 1,099 1,615 6,050 4,452 3,123 5,166 6;119 
2,552 2,502 1,232 1,615 2,798 6,980 6,782 4,010 6,897 4,522 

1,220 1,430 20,330 
2,710 1,740 35,260 
1,550 2,040 25,125 

767 786 16,145 
1,754 1,487 27,393 

919 1,255 
2,144 914 
2,692 2,736 
1,880 933 
2,212 1,410 

1,816 2,911 
2,705 3,319 
2,576 2,191 
4,495 3,129 
3,205 1,817 

1,865 3,071 
2,873 2,157 
4,282 2,394 
2,491 3,034 

21,711 
~2; ()18 
26,727 
25,889 
16,464 

23,510 
42,584 
39,747 
49,108 
47,600 

27,289 
47,842 
40,459 
45,415 

~Supersedes previously.published discharge. 



MISSOURI RIV'ER AT WAVERLY. MO. 33 

Monthly and annual discharge in thousands ;of . acre-feet 

[Actual flow past the station] 

~~~*i-r Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June . J,u~y Aug . Sept. Annual 

1929 I 
... 

6,580' 7)6.£~. .· 4, 789J 10,800 5,820 2,280 1,410 -- - ' - - -
1930 1,760 1,920 941 984 2,070 3,860 3;,470 5,630 4,390 2,470 1,860 2,200 31,555 

1931 1,880 1,830 1,22011,050 1,5801 1,no 2,040 J., 780· 2,59012,~30 1,220 1,430 20,520 
1932 1,310 2,900 1,670 1~910 1,790 3,180 3,390 3,550 6,840 4,900·2,780 1,770 35,990 
1933 > 1,240 1,170 732 L, 210 . '894 2,310 3,100 3,370 ' 4,360 3,(380 1,560 2,030 25,356 
1934 1,,.239 1,056 1,151 806 1,195 1,875 1,688 1,608 2,248 1,773 787 799 16,225 
1935 901 1,135 750 568 1,108 1,524 1,745 4,051 8,311 5,034,1,783 1,513 28,423 

1936 1,068 1,222 903 582 937 4,753 e,656 3,031 3,056 1,.041 94111,264 22,217 
1937 930 791 698 514 1,597 2,700 2,331 1,906 3,500 4,414 2,250 939 22,570 
1938 822 8751 486 ' 699 799 2,642 2,383 3,163 3,813 5,688 2,794,2,761 26,925 
1939 1,714 1,359 ' 995 1,o4e .862 2,808 4,484 2,054 4,382 3,498 1,920 965 26,089 
1940 764 830 926 309 531 1,294 1,685 2,095 2,596 1,888 2,235 1,466 16,619 

1941 952 871 683 1,003 1,149 1,458 2,453 1,960 5,785 2,643 1,803 2,868 23,628 
1942 4,726 2,764 1,652 1,290 1,370 2,627 2,971 7,059 7,843 4,425 2,751 3,388 42,866 
1943 2,244 2,031 1;347 1,273 1,899 2,227 6,228 3,!591 9,292 5,996 2,64612,194 40,768 
1944 2,008 2,060 1,373 1,229 1,359 .2, 824 8,891 6,104 8,224 7,053 4,594 3,200 48,919 
1945 2,338 2,323 2,316 1,562 2,302 6,503 6, 441 ' 6,095 7,143 5,978 3,157 1,759 47,917 

1946 2,366 1,690 774 1,405 1,561 3,103 I 2., 193 3,484 3,419 1,846 2,981 27,248 2,4261 1947 3,409 21422 1,352 1,030 1,241 2,753 7,488 4,454 11,430 7,822 2,874 2,194 48,469 
1948 ·2,455 2,402 1J421 1,1.2.9 1,565 6;363 4,511 3,135 5,084 6,077 4T263 2,378 40,783 
1949 2,495 2,494 1,299 1,634 2,836 6 ,'731 6,835 4, 004 ' !6,656 4,509 2,533 3,054 45,080 

GRAND RIVER NEAR . SUMNER, MO. 

Monthly and annual discharge in thousands of acre-feet 

[Actual flow past the station] 

Water Oct. Nov. Dec. Jan. Feb, Mar. ~pr. May June July Aug. Sept; Annual vear 
1924 - - - - - - - . 25.-7. 848 543 106 ' 65.3 -1925 25.8 17.6 36.4 18.8 204 112 392 89.5 442 53.3 89.2 272 1,753 

1926 402 189 160 236 353 i46 370 47.4 ' 516 55.1 42.2 ],672 . 4,189 
1927 964 93.6 113 41.2 190 193 1·,434 207 423 49.6 50.2 19. ~4i 3,784 
1928 454 34.2 23.4 37.7 258 73.5 124 32.2 627 405 192 708 2,969 
1929 333 ~,653 , 296 129 226 1,337 · 1,261 278 1,141 475 29.7 41.0 7,200 
1930 180 188 39.0 22.7 277 123 96 •. 0 329 165 57.7 16.7 16.2 1,510 

1931 13.6 13.7 36.2 8.1 9.7 87.3 356 92.2 252 27.8 20.6 303 1,220 
1932 363 1,730 443 904 177 197 206 91.0 357 83.6 521 50.1 5,123 
1933 30.3 53.0 152 98.4 47.9 75.0 115 247 33.1 23.9 132 108 1,116 
1934 29.5 8.4 10.6 ' 9. 6 7.1 16.1 52.9 21.6 18.3 3.2 13.-2 75.5 266 
1935 64.2 436 '212 116 172 180 98.9 1,:460 1,676 258 21.5 37.4 4,732 

1936 10.7 67.3 29.7 22.1 370 297 39.9 110 19.11 4~4 2.5 86.4 1,059 
1937 117 11.3 10.4 95.9 797 418 98.1 295 98.21174 30.3 5.6 2,151 
1938 4.2 4.2 5.2 6.2 7.3 13.2 47.8 69.7 96.5 7.8 58.1 25.6 346 
1939 3.6 6.2 3.4 3.5 3.2 364 247 19.4 486 128 ,127 7.1 1,398 
1940 4.9 5.6 4,1 2.0 8.2 139 53 '. 7 136 63.7 60,8 310 18.3 1 806 

1941 6.8 8.3 10.0 . 87.7 140 ' 60.6 97.4 61.3 532 38.0 6.9 76.0 1,125 
1942 388 441 287 212 447 606 183 378 1,187 159 78.8 52.0 4,419 
1943 37.2 126 360 111 175 98.5 91.7 5521 1,440 114 144 28.8 3,278 
1944 13.0 11.6 10.1 24.'2 38.3 309 1,358 632 373 35.3 253 61.6 3,119 
1945 78.2 83.7 336_ 73.7 250 670 861 1,113 1,185 179 25.8 58.4 4,914 

1946 101 21.6 52.9 874 83.5 635 187 405 190 134 6D. 7 33.b 2,778 
1947 64.1 37.6 72.4 46.7 29.4 366 1,125 419 4,003 317 21.2 23.5 6,525 
1948 15.7 29.0 138 30.6 264 709 114 155 198 50.5 24.6 11.1 1,740 
1949 6.4 8.6 7.6 77.5 550 430 188 60.7 490 188 I 91.1 99.3 2,197 



34 CHARITON RIVER NEAR KEYTESVILLE, MO. 

Monthly and annual discharge in thousands of acre-feet 

[Actual flow past the station) 

Water Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept'. Annual year 

1929 - - - - - - - 134 :177 135 17.4 35.7 -
1930 79.3 98.8 20.4 15.3 107 49.0 33.5 43.S 57.6 . 21.7 3.9 2.4 533 

1931 1.8 2.1 9.4 1.9 2.8 28.8 125 54.e l53 9. 7 ' 3.8 36.0 429 
1932 105 344 165 220 46.5 57.3 56.2 34.1 45.0 22.9 a'99 26.2 1,421 
1933 19.6 23.3 99.0 65.8 22.8 47.0 83.3 144 34~8 18.5 14.6 13.8 5d6 
1934 14.4 3.1 2.9 3.0 2.4 7.5 33.9 10.E 1.5 .a 3.2 37.8 121 
1935 16.5 55.5 82.3 6'2. 7 74.4 91.6 51.9 376 440 200 12.4 9.3 1,473 

1936 2.9 22.6 14.6 7.7 77.4 113 11.0 25.€ 3.9 1.2 .5 53.6 334 
1937 29.2 5.1 5.6 30.9 228 145 24.6 104 33.7 10.1 16.9 1.3 634 
1938 .9 .9 1.2 6.2 9.5 23.7 65.2 27.9 52.4 6.2 15.5 8.0 218 
1939 2.1 18.3 3.3 4.4 2.4 256 173 15.2 119 41.1 76.1 4.2 715 
1940 2.0 2.1 1.6 .9 3.9 58.9 51.0 46.3 11.8 1.8 31.4 3.2 215 

1941 1.1 1.4 4.3 33.2 ' 41.4 13.6 18.7 13.5 122 9.4 2.5 18.5 280 
1942 131 135 69.4 58.9 129 90.3 65 .. 9 80.8 123 57.5 16.4 8.2 965 
1943 4.9 28.8 79.1 60.8 68.4 36.2 45.4 278- 3;26 .. . 42.4 30.3 9.0 1,009 
1944 2.6 3.7 2.7 4.1 12.1 140 372 206 134 5.1 16.1 ; 23.5 922 
:Ji945 39.8 27.9 72.9 13.7 107 176 172 297 379 45.9 4.8 2:3.1 1,359 

1946 26.7 7.8 12.8 278 28.3 264 75.6 73.2 180 121 .55.1 43.2 1,166 
1947 37.5 29.6 50.9 28.8 25.3 111 378 132 882 158 4.6 7.1 1,845 
1948 3.4 10.6 54.9 17.5 104 310 30.6 43.7 12.1 19.6 3.1 2.3 612 
1949 1.3 2.9 2.2 35.9 124 182 80.5 23.8 185 128 48.3 46.6 860 

MISSOURI RIVER AT BOONVILLE, MO. 

Monthly and annual discharge in thousands of ac.re-fee* 

[Actual flow past the station) 

Water Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July • Aug~./ Sept. Annual year 
1926 2,720 2,420 1,970 .l, 830 3,160 3,370 l · .3~~30 ~~220 $,410 · : 3,4~0 2,3a~ 7,200 40,940 
1927 5,210 2,160 1,730 1,590 2,550 4,270 13,600 l1,4PO J3 j,OOO 9,280 4,940 3,050 71,780 
1928 4,910 2,120 1,380 1,870 3,670 3,790 6,010 3,470 --~,040 8,480 5,200 3,980 53,920 
1929 2,480 7,380 2,870 1,590 1,940 8,120 10,400 6,580 12,300 6,580 2;500 1,540 64,280 
1930 2,070 2,390 1,030 1,060 2,750 4,080 ' -:~ 3, 630 6,090 4,680 2,650 1,880 2,250 34,560 

1931 1,910 1,860 1,340 1,050 1,620 1,970 2,610 2Jl20 ;3, 110 2"230. 1,350 1,860 23,030 
1932 1,920 5,060 2,710 3,310 2,040 3,470 3,820 3,700 7,320 5,270 3,710 1,890 44,220 
1933 1,320 1,270 1,250 1,510 1,000 2,470 3,460 4,050 4,410 3,590 1,760 2,160 28,250 
1934 1,435 1,058 1,226 808 1,221 1,898 1,864 1,657 2,214 1,858 880 1,060 17,179 
1935 1,158 .1, 793 1,422 974 1,536 2,047 1,940 6,576 11,810 5,972 1,931 1,617 38,776 

1936 1,141 1,504 1,050 620 1,375 5,350 2,800 3,(2~~ 3,144 1,884 982 ,1,519 24,581 
1937 1,340 877 775 841 3,404 3,584 2,636 21177 3,617 4,819 2,448 1,040 28,159 
1938 835 914 495 747 830 2,628 2,987 3,973 4,236 5,728 2,959 2,768 29,100 
1939 1,859 1,436 1,092 1,083 910 3,560 5,390 2,197 5,189 3,792 2,269 1,038· 29,815 
1940 794 849 957 302 558 1,648 1,863 2,404 2,733 1,999 2,740 1,572 18,419 

1941 1,002 941 779 1,422 1,459 1,569 2:,678 2,055 6,276 2,877 1,853 3,044 2~,955 
1942 6,000 3,830 2,206 1,671 2,403 3,702 3,742 7,985 9,339 5,656 2,824 3,665 53,023 
1943 2,433 2,296 2,097 1,577 2,339 2,471 ' __ 6",316 5,759 ll,430 6,312 2,884 2,324 48,238 
1944 2,089 2,079 1,466 1,223 1,532 3,829 '11, 750 7,757 8,432 7,302 4,878 3,468 55,805 
1945 2,544 2,436 2,746 1,646 2,729 7,470 8,150 7,731 9,395 . 6,451 3,277 2,098 56,673 

1946 2,664 1,811 892 3,003 1,791 4,083 2, 9.41 3,101 3,748 3,832 2,121 3,012 32,999 
1947 3,623 2,750 1,616 1,178 1,332 3,523 9,799 4,948 l6,880 9,534 2,969 2,293 .60,445 
1948 2,482 2,570 1;760 1,318 1,852 7,706 4,760 3,595 5,792 6,439 4,388 2,444 45,106 
1949 2,477 2,568 1,339 2,005 3,736 7,453 7,337 4,212 7,680 5,107 2,658 3,350 49,922 



OSAGE RlVEjH. NEAR BAGNELL, J'J:O. 35 

Monthly and arinual discharge in thousands of acre-feet 

[Actual now past the station] 

Water Oct. N~~ D:c. t· Ja:. Feb. Mar.-1 Apr. May J June July Aug. Sept. .Annual year 
-t 

~o.c 37.2 1925 - - - - - I 316 369 -
1926 366 821 349 I 270 361 418 944 190 I 198 53.E 273 1,002 5,246 
1927 2,004 !.)69 574 560 648 1,818 4,823 1,649 2,046 J 600 2,386 160 17,837 
1928 1,944 429 738 481 929 591 1;149 441 . 1, 764 640 562 178 9' 846. 
1929 71.7 1,444 874 ~ 983 294 806 2,194 3,877 1,338 342 103 43.7 12,370 
1930 71.C 142 

77. 4051 819 219 100 400 353 70.0 31.2 152 2,840-

1931 70.] 67. s 210 59 • . 79.6 22. J 26.9
1 

43.5 30. 30.3 75.1 196 912 
1932 206 643 633 490 656 451 119 38.€ 71. 529 116 82.7 4,036 
1933 100 85.7 373 652 561 566 297 1,130 334 I 109 168 217 4,593 
1934 170 130 184 144 275 327 110 123 86.6 50.7 59.1 64.1 1,724 
1935 179 343 804 806 612 729 608 1,184 f4,651 538 79.5 172 10,706 

1936 174 859 627 198 254 322 . 126 71.9 90.E 46.5 54.5 44.3 2,868 
1937 407 596 252 960 IJ.,161 897 731 1,116 1,902 167 134 98.9 8,422 
1938 50.4 69.9 60.' 70.0 346 557 872 1,977 1,518 245 136 110 6,012 
1939 104 88.9 91. I 69.1 300 500 564 I 733 347 165 115 212 3,290 
1940" 71.4 46.9 44.1 36.0 35.5 130 290 

I 

360 430 78.3 179 162 1,863 

1941 42.2 55.2 109 821 588 147 1,677 224- 553 139 112 798 5,265 
1942 3,647 2,337 621 355 636 619 1,047 989 [,978 417 179 630 13,455 
1943 437 407 ~,165 1,065 382 323 381 15,673 12,437 393. 152 82.8 12,898 
1944 246 135 168 210 251 1,586 2,530 1,811 1 346 131 806 595 8,815 
1945 615 172 518 283 313 2,071 3_,_593 2,045 2,071 1,203 249 719 13,852 

1946 838 190 155 1,023 741 732 563 778 171 107 1,049 116 6,463 
1947 116 1,459 571 267 199 767 3,114 1,057 1,490 621 275 210 10,146 
1948 282 174 157 346 239 708 477 247 1,885 1,867 1,062 266 7,710 
1949 206 172 210 1,160 1,928 1,289 586 678 1,392 877 248 379 9,125 

MISSOURI RIVER NEAR BONNOTS MILL (ISBELL), MO. 

Monthly and annual discharge in thousands of acre-feet 

(Actual flow past the station] 

Water Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Annual year 

1929 - - ' 3,930 12,550 1,950 9,160 · 13,000 12,900 14,900 6,820 2,540 1,620 -
1930 2,130 2,560 1,140 1,490 3,830 4,310 3,740 6,520 5,070 2,,800 1,920 2,460 37,970 

1931 2,020 1,940 1,600 1,120 1,700 2,150 2,670 2,540 3,210 2,400 1,500 2,150 25,000 
1932 2,240 5,610 3,680 4,060 2,720 4,020 4,060 3,740 7,380 6,080 3,870 2,070 49,530 
1933 1,480 1,430 1,760 . 2,440 1,640 3,140 4,120 5,930 4, 790 3,860 1,990 2,380 34,960 
1934 1,844 1,233 1,469 959 1,524 2,314 2,123 1,858 2,259 2,009 1,046 1,443 20,081 
1935 1,612 2,220 2,555 2,030 2,225 3,305 2,716 7,742 17,290 7,167 2,213 1,902 52,977 

1936 1,335 2,570 1,879 861 1,670 5,679 3,110 3,318 3,307 - - - -



36 GASCONADE RIVER NEAR RICH FOUNTAIN, MO. 

Monthly and annual discharge in thousands of acre-feet 

(Actual flow past the station] 

Water Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Annual _l'_ear 
-

1922 126 182 93.4 109 435 737 213 62.2 61.6 37.0 30.1 --
i923 36.4 37.5 46.2 85.1 162 303 152 205 236 73.0 68.8 39.1 1,444 
1924 36.7 65.9 253 89.6 113 121 136 295 444 194 218 126 2,092 
1925 71.8 53.1 330 156 156 140 164 164 51.4 44.1 .36.4 158 1,525 

1926 256 227 134 76.0 140 189 192 87.7 52.8 33.8 53.0 81.0 1,522 
1927 260 314 185 300 210 403 ~,132 500 656 131 . 576 81.6 4,749 
1928 231 365 397 156 150 232 708 287 760 176 89.8 52.9 3,605 
1929 43.9 46.2 89.4 140 99.3 319 427 735 227 80.5 86.8 46.8 2,341 i 
1930 88.0 159 93.5 364 283 235 86.~ 93.0 52.7 33.8 33.5 83.8 1,606 

1931 44.9 74.8 121 48.2 164 199 182 257 82.7 41.6 82.5 60.0 1,358 
1932 42.2 59.1 111 311 108 101 73.2 44.1 78·. 6 99.0 48.8 32.4 1,108 
1933 34.1 57.9 150 192 70.5 186 339 750 95.8 47.7 41.0 46.8 2,011 
1934 74.6 46.8 39.4 55.8 35.3 124 162 75.3 38.5 23.7 78.2 222 976 
1935 91.9 93.5 149 190 65.2 719 226 310 1,179 226 64.4 39.9 3,354 

1936 45.8 164 104 50.4 52.5 68.8 82.2 ss.e 38.6 28.9 20.5 63.3 776 
1937 94.6 161 63.1 429 302 ' 145 153 416 244 81.4 37.0 24.7 2,151 
1938 28.1 28.8 75.6 148 377 219 368 588 165 53.2 36.7 41.5 2,129 
1939 39.0 184 72.4 97.4 322 298 488 243 104 76.3 60.0 33.5 2,018 
1940 31.1 37.2 35.8 43.1 47.5 233 288 170 99.6 48.8 91.9 44.4 1,170 

1941 31.4 31.8 85.0 157 84.4 45.9 543 150 55.9 43.5 34.2 102 1,364 
1942 328 331 200 111 330 160 281 308 528 93.7 65.4 62.2 2,798 
1943 57.7 299 535 247 ' 86.6 203 203 ~,077 458 101 53.8 38.4 3,360 
1944 44.6 53.9 42.0 56.7 72.0 338 222 221 87.0 34.3 84.3 66.5 1,322 
1945 81.9 40.8 48.0 45.4 220 900 1,352 358 636 108 54.4 229 4,07-' 

1946 -275 98.9 64.8 260 374 199 200 458 204 66.0 433 62.6 2,695 
1947 45.2 517 247 128 67.9 153 711 251 164 137 44.9 44.0 2,510 
1948 56.0 104 . 57.6 184 107 417 187 139 429 202 58.1 37.2 1,978 
1949 35.5 90.7 53.3 399 424 373 153 162 487 274 82.6 213 2,747 



l 

• 

MISSOURI RIV.ER AT HERMANN, MO. 

Monthly and annual discharge in thousands of acre-feet 

(Actual flow past the station. Discharge for water years 1898-1928, not previously published, computed by 
indi:r.ect methods as described in the accompan~i!lg text . I 

-· - ·- --- - . 
Water Oct. Nov. Dec . Jan. Feb. Mar. Apr. May June July Aug. Sept. Annual year 

1898 2 .• 100 1,700 1,300 2,100 2,200 5 , 400 4,500 10.000 11 .. 2ool s,4oo 4,200 3,500 " 56,600 
1899 3,200 2,600 2, 600 2 ,300 . 1,900 4,900 8,200 9~900 11,200i10,900 6,000 3,100 66,800 
1900 2,300 2,200 2, 100 1,900 1,700 5,900 4,600 5,700 6,4001 5,800 3,400 3,000 45,000 

1901 3, 600 3,500 2,400 21200 1, 900 4,900 7,1001 3,500 7,000 4,800 2,900 2,200 46,000 
1902 2,300 2 ,00011,700 . 1,900 1, 700 3,900 4,200 4,700 8,300 12,400 5,900 6,600 55,600 
1903 6,800 3,600 4,000 2,600 3,200 9,200 5,900 7,600 18,100 7,600 7,200 8,100 83,900 
1904 s .• ooo 3,700 2,400 2,400 2,600 4,400 11,200 11,400 15,700 14,000 5,400 3,800 82,000 
1905 5,600 2,300 1,900 1,100 1,800 6,600 4,100 6,200 6,300 10,500 7,700 10,300 64,400 

1906 5,500 4,600 3,000 4,300 3,900 5,8001 7,300 4,700 8,000 6,300 5,100 4,000 62,500 
1907 3,700 3,500 3,000 6,300 3,900 6,000 5,600 7,200 10,500 12,500 7,100 3,500 72,800 
1908 3,300 2,900 2,800 2,500 3,700 5,200 6,300 7,700 20,600 13,400 5,900 3,700 78,000 . 
1909 3,400 3,800 3,800 2,300 3,900 6,800 6,400 6,300 11,600 17,900 5,400 3,800 75,400 
1910 2,900 4,900 4,200 5,500 3,100 6,600 4,700 8,300 8,100 4,500 3,000 3,700 59,500 

1911 4,000 1,800 1,500 :1.,600 3,000 3,900 4,000 3,1001 ·3, 400 '4, 200 3,300 3,400 37,200 
1912 4,100 2,400 2,800 1,400 2,300 9,200 15,500 8,300 7,700 5,700 3,900 3,000 66,300 
1913 3,200 3,100 2,000 2,opo 1, roo 5,100 9,200 6,000 6,300 5,700 3,100 2,600 50,000 
1914 2,500 2,400 3,300 1,800 1,800 3,700 6,100 3,700 7,800 6,200 3,000 5,500 47,800 
1915 4,900 2,500 1,900 2,400 5,800 6,900 7,300 8,100 21,700 19,200 14,900 9,800 105,400 

1916 5,800 3,900 3,200 6,400 7·, 100 8,000 11,200 9,500 12,600 10,500 5,100 3,300 86,600 
1917 2,400 2,400 1,700 1,600 ~,100 3,300 8,400 8,200 15,500 9,300 4,700 3,000 62,600 
1918 2,600 2,500 2,300 2,200 2,600 4,300 5,900 5;200 7,000 6,700 3,800 3,700 48,800 
1919 2,300 3,400 2,800 2,400 3,000 6,200 7,300 8,900 9,700 · 4,800 2,400 2,200 55,400 
1920 4,100 4,500 1,900 2,200 2,600 6,700 11,700 11,000 8,100 9,100 4,200 4,300 70,400 

1921 -2,700 2,500 2,300 1,900 2,800 4,400 6,200 7,200 9,000 8,800 4,900 6,500 59,200 
1922 2,Efoo· 2,400 2,100 2,000 2,000 8,900 18,100 6,000 6,400 8,300 4,300 2,900 66,200 
1923 2,400 3,300 2,100 2,100 2,100 4,600 5,100 4,300 11,400 10,400 5,600 3,300 56,700 
1924 5,500 3,500 4,000 1,700 3,400 5,000 7,200 5,800 12,900 10,200 4,900 3,300 67,400 
1925 2,800 2,600

1
1,900 2,100 3,600 4,900 6,400 , 4,300 8,900 6,300 3,800 3,100 50,700 

1926 3,600 3,800 2,800 2,400 3,700 4,300 5,400 3,600 4,900 4,000 3,300 8,000 49,800 
1927 9,600 3,900 3,100 2,509 3,700 6,900 21,200 12,d00 15,600 9,900 8,300 3,900 101,400 
1928 7,800 3,600 3, 2001 3,000 4,800 4,600 7,600 4,300 \i2,-100· 10,000 6,210 4,380 71, ,590 
1929 2,530 7,970 4,'160 2, 710 2,040 9,530 13,500 14,000 15,200 6,950 2,660 1,670 82,860 
1930 2,280 2,780 1, 280 1,940 4,230 4,590 3,830 6,640 5,140 2,880 1,960 2,590 40,140 

1931 2,070 2,040 1,850 1,180 1,880 2,360 2,920 2,930 3,340 2,500 1,580 2,180 26,830 
1932 2,390 5,390 4,060 4,530 2,880 4, 030 · 4,260 3,710 7,260 6,390 3,950 2,150 51,000 
1933 1,550 1,520 1,940 2,730 1,710 3, 250 . 4,610 6,760 4,930 4,020 2,060 2,440 37,520 
1934 1,961 1,308 1,555 1,019 1,581 2,540 2,347 1,963 2,307 2,066 1,179 1, 713 21,539 
1935 1,721 2,341 2,801 2,314 2,309 4,192 3,024 8,196 19,080 7,659 2,323 1,970 57,930 

1936 1,425 2,785 2,056 931 1,814 5,757 3,260 3,410 3,369 2,063 1,119 1,840 29,829 
1937 2,057 2,036 1,252 2,893 5,124 4,834 3,776 4,836 6,487 5,271 2',848 1,299 42,713 
1938 952 1,073 745 1,144 1,840 3,777 5,279 7,090 6,714 6,114 3,295 2,978 41,001 
1939 2,142 1,864 1,447 1,312 1,871 4,744 7,519 3,636 5, 710 4,276 2,630 1,341 38,492 
1940 933 990 1,061 420 706 2,243 2,517 3,081 3,371 2,211 3,024 1,960 22,517 

1941 1,142 1,110 1,031 2,545 2,247 1, 739. 5,573 2,633 6,801 3,403 1,999 4,065 34,288 
1942 10,890 7,526 3,304 2,371 3,835 4,780 5,555 10,000 12,020 7,707 3,375 4,614 75,977 
1943 3,065 3,144 4,162 3,809 2,999 3,223 7,116 14,230 14,860 7,295 3,441 2,547 69,891 
1944 2,501 2,444 1,852 1,566 2,042 6,343 14,480 11,370 8,868 7,791 5,873 4,504 69,634 
1945 3,438 2,720 3,433 2,047 3,466 JO, 860 14,080 10,860 13,150 8,130 3,784 3,427 79,395 

1946 4,090 2,270 1,196 4,668 3,145 5,106 3,951 4,861 4,161 4,247 3,973 3,181 44,849 
1947 3,798 5,662 2,638 1,686 1,692 4, 710 14,690 6,722 18,210 12,000 3,459 2,677 77,944 
1948 2,863 3,044 2,092 2,005 2,108 9,367 5,804 4,389 8,243 9:,346 5,888 2,87.3 58,022 
1949 2,780 3,172 1;830 4,292 6,479 9,693 8,876 5,351 10,110 6,807 3,251 4,499 67,140 
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